
(19)

Europaisches Patentamt

European Patent Office

Office europeen des brevets

(12)

(11) EP 0 753 298 A1

EUROPEAN PATENT APPLICATION

(43) Date of publication: (51) IntCI.6: Aol l\ oi/Hdo, Ablr\ ol/Hd,
15.01.1997 Bulletin 1997/03 A61K 31/22, A61K 31/365

yc. \ ) Application numoer. yoou**y^4.^

(22) Date of filing. 03.07.1 996

(84) Designated Contracting States: • Horlkoshi, Hiroyoshi

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC c/o Sankyo Company Limited

NL PT SE Shinagawa-ku, Tokyo 140 (JP)

• Shiomi, Masashi

(30) Priority: 03.07.1995 JP 167291/95 Nishi-ku, Kobe-shi Hyogo (JP)

• Ito, Takashi

(71) Applicant: SANKYO COMPANY LIMITED Hyogo-ku, Kobe-shi Hyogo (JP)

Chuo-ku, Tokyo 103 (JP)

(74)- {Representative: Gibson, Christian John Robert

(72) Inventors: MARKS & CLERK,
• Tsujita, Yoshlo c/o Sankyo Company Limited 57/60 Lincoln's Inn Fields

Shinagawa-ku, Tokyo 140 (JP) London WC2A 3LS (GB)

(54)

inhibitor for treating arteriosclerosis

(57) A combination of one or more HMG-CoA reduct-

ase inhibitors (for example pravastatin, lovastatin, simv-

astatin, fluvastatin, rivastatin or atorvastatin) with one or

more insulin sensitizers (for example troglitazone, piogli-

tazone, englitazone, BRL-49653, 5-(4-{2-(1-(4-2
,

-pyricJyl-

phenyl)ethylideneaminooxy]-ethoxy}benzyl}thiazolidine-

2,4-dione, 5-{4-(5-methoxy-3-methylimidazo[5,4-b]pyrid-

in-2-yl-methoxy)benzyl}thiazolidine-2,4-dione or its hy-

drochloride, 5-{4-(6-methoxy-1 -methylbenzimidazol-2-yl-

methoxy)benzyl]thiazolidine-2,4-dione, 5-[4-(1 -methyl-

benzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione

and 5-[4-(5-hydroxy-1,4,6,7-tetramethylbenzimidazol-

2-ylmethoxy)benzyl]thiazolidine-2,4-dione) exhibits a

synergistic effect and is significantly better at preventing

and/or treating arteriosclerosis and/or xanthoma than is

either of the components of the combination alone.

CO
o>
CM

CO
lO

o
Q.
LU

Printed by Jouve. 75001 PARIS (FR)



EP 0 753 298 A1

Description

The present invention relates to methods and compositions for the treatment and prophylaxis of arteriosclerosis

and/or xanthoma.

5 Throughout the world, in recent years, the tendency has been for the incidence of coronary artery disease and

arteriosclerosis, including atherosclerosis, to increase, even in those countries in which hitherto they have not been

prevalent. Amongst the factors implicated in such an increase are changes in lifestyle, including the "Western" meat-

rich diet, and the adoption of such a diet even in countries where it is not traditional, and the general increase in the

average age of the population. As a result, these diseases and arteriosclerosis, in particular, are widely feared as

10 arteriosclerosis is a well known potential cause of unexpected death, for example by such sequelae of arteriosclerosis

as myocardial infarction.

One of the main risk factors implicated in these diseases is a high blood plasma lipid level, particularly a high blood

plasma cholesterol level. There have, therefore, been many attempts to use an agent which lowers the cholesterol

level in order to prevent and cure these diseases, and many compounds have been developed which, to a greater or

is lesser extent, have this effect. For example, one such compound, which has been very successful and is very well

known is pravastatin, which is a lipid regulating agent and is an inhibitor of 3-hydroxy-3-methylglutaryl-coenzyme A

reductase (hereinafter referred to as "HMG-CoA reductase inhibitor") which is believed to act on the rate-determining

step of cholesterol biosynthesis. It has been reported that coronary arteriosclerosis and xanthoma may be prevented

in rabbits receiving pravastatin, but its efficacy remains insufficient [Biochimica et Biophysica Acta, 960, 294 - 302

20 (1988)]. Studies to control coronary arteriosclerosis and xanthoma have been carried out using a combination of two

lipid regulating agents, pravastatin and cholestyramine, which is well known as an agent for lowering lipoprotein levels,

but the efficacy of this combination also remains insufficient [Atherosclerosis, 83, 69 - 80 (1 990)].

It has been proposed in Japanese Patent Kokai Application No. Hei 7-41423 that a specific class of insulin resist-

ance-improving agents, for example troglitazone, may be effective in the treatment and prophylaxis of arteriosclerosis,

25 particularly atherosclerosis, but, again, the efficacy of such compounds is not quite satisfactory.

We have now surprisingly found that the application of a combination of one or more HMG-CoA reductase inhibitors

with one or more insulin sensitizers exhibits a synergistic effect and is significantly better at preventing and/or treating

arteriosclerosis and/or xanthoma than is either of the components of the combination alone. Indeed, employing the

new combination of the present invention, these diseases may be slowly but steadily curable.

30 Thus, in a first aspect, the present invention consists in the use for the manufacture of a medicament for the

prevention or treatment of arteriosclerosis or xanthoma, of a first agent selected from the group consisting of HMG-

CoA reductase inhibitors and a second agent selected from the group consisting of insulin sensitizers, said first and

second agents being provided in a form in which they may be administered together or within such a period as to act

synergistically together.

35 The invention also provides a packaged pharmaceutical formulation for the treatment or prophylaxis of arterioscle-

rosis or xanthoma, comprising a first agent selected from the group consisting of HMG-CoA reductase inhibitors and

a second agent selected from the group consisting of insulin sensitizers, said first and second agents being in admixture

or packaged separately. In a preferred embodiment, the first and second agents are in separate portions of the package.

In a still further aspect, the invention provides a pharmaceutical composition for the treatment or prophylaxis of

40 arteriosclerosis or xanthoma, comprising a first agent selected from the group consisting of HMG-CoA reductase in-

hibitors and a second agent selected from the group consisting of insulin sensitizers.

At present, the experimental evidence seems to us to suggest that the synergistic effect arises from an interaction

between the modes of action of the two classes of compounds, the HMG-CoA reductase inhibitors and the insulin

sensitizers, and so the chemical structure of the compounds is believed to be of less importance than their activities.

45 Accordingly, any compound having HMG-CoA reductase inhibitory activity may be used as the first agent, whilst any

compound having insulin sensitizing activity may be used as the second agent.

The HMG-CoA reductase inhibitors are commonly used for the treatment or prophylaxis of hyperlipemia, and may

comprise naturally occurring substances which originate in the metabolism of microorganisms, semi-synthetic sub-

stances derived therefrom and totally synthetic substances. Of these compounds, examples of preferred compounds

50 include pravastatin, lovastatin, simvastatin, fluvastatin, rivastatin and atorvastatin. Pravastatin is disclosed in Japanese

Patent Publication No. Sho 61-1 3699 and in US Patents No. 4 346 227 and 4 448 979, and its formula (as the sodium

salt) is sodium 1,2,6,7,8,8a-hexahydro-6,8-tetrahydroxy-2-methyl-1-naphthaleneheptanoate. Lovastatin is disclosed

in Japanese Patent Kokai Application No. Sho 58-16875 and in European Patent No. 22 478, and its formula is 6-{2-

[1,2,6,7,8,8a-hexahydro-8-(2-methylbutyryloxy)-2,6-dimethyl-1-naphthyl]ethyl}tetrahydro-4-hydroxy-2H

55 Simvastatin is disclosed in Japanese Patent Kokai Application No. Hei 1-1476 and in European Patent No. 33 538,

and its formula is 6-{2-[1,2,6,7,-8,8a-hexahydro-8-(2,2-dimethylbutyloxy)-2,6-dimethyl-1-naphthyl] ethyljtetrahydro-

4-hydroxy-2H-pyran-2-one. Fluvastatin is disclosed in Japanese Patent Publication No. Hei 2-46031 and in US Patent

No. 4 739 073, and its formula (as the sodium salt) is sodium 7-{3-(4-fluorophenyl)-1 -methylethyl)-1 H-indol-2-yl)-3,5-di-

2
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hydroxy-6-heptanoate. Rivastatin is disclosed in Japanese Patent Kokai Application No. Hei 1-216974 and in US Pat-

ents No. 5 006 530, 5 169 857 and 5 401 746, and its formula (as the sodium salt) is sodium 7-{4-fluorophenyl)-

2 t
6-diisopropyl-5-methoxymethylpyridin-3-yl)-3,5-dihydroxy-6-heptanoate. Atorvastatin is disclosed in Japanese Pat-

ent Kokai Application No. Hei 3-58967 and in US Patent No. 5 273 995, and its formula is 2-(4-fluorophenyl)-5-(1 -meth-

s ylethyl)-3-phenyl-4-(phenylcarbamoyl)-1H-pyrrole-1-(2,4-dihydroxyhexanoic)acid.

The insulin sensitizer, the other active ingredient of the invention, may also be referred to as an insulin resistance-

improving agent, and was originally used for the prevention and/or treatment of diabetes. The term embraces a wide

variety of compounds, typically thiazolidinedione compounds, oxazolidinedione compounds and oxathiadiazole com-

pounds.

10 These compounds are disclosed in, for example, Japanese Patent Kokai Applications No. Hei 4-69383 and Hei

7-330728, WO 89/08651, WO 91/07107, WO 92/02520, WO 94/01433, and US Patents No. 4 287 200, 4 340 605, 4

438 141, 4 444 779, 4 461 902, 4 572 912, 4 687 777, 4 703 052, 4 725 610, 4 873 255, 4 897 393, 4 897 405, 4 918

091 , 4 948 900, 5 002 953, 5 061 71 7, 5 1 20 754, 5 1 32 31 7, 5 1 94 443, 5 223 522, 5 232 925, 5 260 445 and European

Patent No. 676 398 etc. Of these, examples of preferred compounds include troglitazone, pioglitazone, englitazone,

is BRL-49653, 5-(4-{2-[1 •(4-2
,-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione (hereinafter re-

ferred to as "Compound A"), 5-{4-(5-methoxy-3-methylimidazo[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-di-

one (preferably as its hydrochloride), 5-[4-(6-methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-di-

one, 5-[4-(1 -methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione and 5-[4-(5-hydroxy-1 ,4,6,7-tetramethyl-

benzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione. Troglitazone is disclosed in Japanese Patent Publication No.

20 Hei 2-31079 and in US Patent No. 4 572 912, and its formula is 5-{4-[(6-hydroxy-2,5,7,8-tetramethylchroman-2-yl)

methoxy]benzyl}-2,4-thiazolidinedione. Pioglitazone is disclosed in Japanese Patent Publication No. Sho 62-42903

and No. Hei 5-66956 and in US Patents No. 4 287 200, 4 340 605, 4 438 141 , 4 444 779 and 4 725 610, and its formula

is 5-{4-[2-(5-ethylpyridin-2-yl)ethoxy]benzyl}-2,4-thiazolidinedione. Englitazone is disclosed in Japanese Patent Pub-

lication No. Hei 5-86953 and in US Patent No. 4 703 052, and its formula is 5-{3,4-dihydro-2-(phenylmethyl)-2H-ben-

25 zopyran-6-ylmethyl]-2,4-thiazolidinedione. BRL-49653 is disclosed in Japanese Patent Kokai Application No. Hei

1- 131169 and in US Patents No. 5 002 953, 5 194 443, 5 232 925 and 5 260 445, and its formula is 5-{4-[2-methyl-2-

(pyridin-2-ylamino)ethoxy]benzyl}-2,4-thiazolidinedione. Compound A is described in European Patent No. 708 098.

5-{4-(5-Methoxy-3-methylimidazo[5,4-b]pyridin-2-yl-methoxy)benzyl}thiazolidine-2,4-dione (and its hydrochloride) are

disclosed in Japanese Patent Kokai Application No. Hei 7-330728 and in European Patent No. 676 398. The above

30 compounds may be prepared as described in the prior art referred to above. 5-[4-(6-Methoxy-l-methylbenzimidazol-

2-ylmethoxy)benzyl]thiazolidine-2,4-dione, 5-[4-(1-methyibenzimidazol-2-yl-methoxy)benzyl]thiazolidine-2,4-dione

and 5-[4-(5-hydroxy-1
1
4,6,7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazoiidine-2 >

4-dione are disclosed in Eu-

ropean Patent Application No. 96303940.9, and may be prepared as described hereafter.

Preferred combinations of the first and second agents of the present invention include the following:

35

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is troglitazone;

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is pioglitazone;

40 the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is englitazone;

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is BRL-49653;

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is 5-(4-{2-[1-(4-2'-pyridylphenyl)ethyli-

45 deneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is 5-(4-(5-methoxy-3-methylimidazo

[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride;

so the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is 5-[4-(6-methoxy-1 -methylbenzimida-

zol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is 5-[4-(1-methylbenzimidazol-2-ylmeth-

oxy)benzyl]thiazolidine-2,4-dione;

ss

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is 5-[4-(5-hydroxy-1,4,6,7-tetramethyl-

benzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

3
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the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is troglitazone;

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is pioglitazone;

5 the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is englitazone;

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is BRL-49653;

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is 5-(4-{2-[1-(4-2'-pyridylphenyl)ethylide-

10 neaminooxy]ethoxy}benzyl)thiazolidine-2,4«dione;

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo[5 (4-b]

pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride;

75 the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is 5-{4-(6-methoxy-1 -methylbenzimidazol-

2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is 5-[4-(1-methylbenzimidazol-2-ylmeth-

oxy)benzyl]thiazolidine-2,4-dione;

20

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is 5-[4-(5-hydroxy-1 ,4,6,7-tetramethylben-

zimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is troglitazone;

25

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is pioglitazone;

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is englitazone;

30 the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is BRL-49653;

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is 5-(4-{2-[1-(4-2'-pyridylphenyl)ethyli-

- deneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione;

35 the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo

[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride;

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is 5-[4-(6-methoxy-1-methylbenzimida-

zol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

40

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is 5-[4-(1 -methyibenzimidazol-2-ylmeth-

oxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is 5-{4-(5-hydroxy-1,4,6,7-tetramethyl-

<5 benzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is troglitazone;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is pioglitazone;

50

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is englitazone;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is BRL-49653;

55 the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is 5-(4-{2-[1 -(4-2'-pyridylphenyl)ethylide-

neaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo[5,4-b]

4
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pyridin^-ylmethoxyjbenzyljthiazolidine^^-dione or its hydrochloride;

the HMG-CoA reductase inhibitor isfiuvastatin and the insulin sensitizer is 5-[4-(6-methoxy-1 -methylbenzimidazol-

2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is 5-[4-(1-methylbenzimidazol-2-ylmeth-

oxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is S-^-fS-hydroxy-l^.ey-tetramethyl-

benzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is troglitazone;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is pioglitazone;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is englitazone;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is BRL-49653;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is 5-(4-{2-[1-(4-2
,

-pyridylphenyl)ethylide-

neaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo[5,4-b]

pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is 5-[4-(6-methoxy-1 -methylbenzimidazol-

2-ylmethoxy)benzyl]thiazolidine-2 l
4-dione;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is 5-[4-(1 -methylbenzimidazol-2-ylmethoxy)

benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is 5-[4-(5-hydroxy- 1 ,4,6,7-tetramethylben-

zimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is troglitazone;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is pioglitazone;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is englitazone;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is BRL-49653;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is 5-(4-{2-[1-(4-2'-pyridylphenyl)ethyli-

deneaminooxy]ethoxy}benzyl)thiazolidine-2,4- dione;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo

[5 1
4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is 5-[4-(6-methoxy-1-methylbenzimida-

zol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is 5-[4-(1 -methylbenzimidazol-2-ylmeth-

oxy)benzyl]thiazolidine-2,4-dione; and

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is 5-[4-(5-hydroxy-1,4 t 6,7-tetramethyl-

benzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

The active ingredients used in the present invention comprise, first, one or more HMG-CoA reductase inhibitors
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and, second, one or more insulin sensitizers or insulin resistance-improving agents. According to the invention, a

combination of the HMG-CoA reductase inhibitor and the insulin sensitizer exhibits a synergistic effect in comparison

with the application of the respective components alone, as shown below. Interestingly, such synergism appears to

occur even if the compounds of the two classes do not always exist simultaneously in the body. That is, the synergistic

5 effect may be observed even when the concentration of one of the compounds of the two classes in the blood is less

than that required by itself to exhibit any appreciable effect. Although it is a mere conjecture, it is thought that, when

a compound of one of the two classes is received in the body and transported to a receptor, it actuates a "switch" jn

vivo . After some time, the level of the compound in the blood may have decreased to a value at which it seems that

no further effect should be observed, but the "switch" may still be actuated, thus maintaining the preventive and/or

10 therapeutic effect for arteriosclerosis and/or xanthoma inherent in the compounds of that class. When a compound of

the other class is administered to a patient in this state, the effect on the prevention and/or treatment of arteriosclerosis

and/or xanthoma may be combined with the effect resulting from the previous administration of the other compound,

and the effects of the two compounds operate together in a favourable synergistic manner. It is, of course, obvious

that it may well be convenient to administer the two compounds simultaneously in clinical practice. Therefore, the HMG-
15 CoA reductase inhibitor and the insulin sensitizer may be administered together in the form of a combined preparation.

Alternatively, if it is difficult to mix the two agents, either because of some incompatibility between them or for some

other reason, for example problems in the mixing process, the two active agents may be administered separately in

the form of single doses. As described above, since the compounds of the two classes exhibit together a synergistic

effect, they may be administered almost simultaneously or at suitable intervals. The maximum interval acceptable for

20 administering the compounds of the two classes in order to achieve the synergistic effect of the present invention may

be confirmed by clinical practice or by experiments using animals.

The HMG-CoA reductase inhibitors and insulin sensitizers of the present invention may generally be administered

orally. Accordingly, the compounds of the two classes may be separately prepared as two unit dosage forms or may

be mixed physically to give a single unit dosage form. Examples of such formulations include, for example, powders,

25 granules, tablets or capsules. These pharmaceutical formulations may be produced by conventional means well known

in the pharmaceutical field.

In the present invention, the individual doses of the HMG-CoA reductase inhibitors and the insulin sensitizers and

the ratio of between the amounts of the HMG-CoA reductase inhibitors and the insulin sensitizers may vary widely,

depending upon the activity of each compound and upon other factors, such as the condition, age and body weight of

30 the patient. For example, in the case of the insulin sensitizer, the potency of BRL-49653 is about 100 times higher than

that of troglitazone in vivo in a diabetic animal model, allowing the dose of these two compounds to differ in theory by

around two orders of magnitude, and, in practice, to differ by around one order of magnitude. The dose of each of the

HMG-CoA reductase inhibitors and the insulin sensitizers, where they are used in the treatment of arteriosclerosis or

xanthoma, would normally be expected to be lower than that which is used when the two compounds are employed

35 separately for their original uses, that is as antihyperlipidemic and antidiabetic agents. Their doses are further lowered

to some extent by the synergistic effect due to the combination of the compounds of the two classes. For example,

where pravastatin and troglitazone are used in accordance with the invention, their daily doses are preferably within

the range of from 1 mg to 40 mg and from 1 mg to 500 mg, respectively, as compared with doses of from 5 mg to 80

mg and from 10 mg to 1000 mg, respectively, where the compounds are employed for their original uses as antihyper-

40 lipidemic and antidiabetic agents.

More generally, although, as remarked above, the dose of the HMG-CoA reductase inhibitors and the insulin sen-

sitizers according to the invention may widely vary, the daily dose is normally within the range of from 0.01 mg to 40

mg, preferably from 1 mg to 40 mg, and from 0.05 mg to 500 mg, preferably from 1 mg to 500 mg, respectively.

The ratio between the compounds of these the two classes may also vary widely, however, we prefer that the ratio

45 of the HMG-CoA reductase inhibitor to the insulin sensitizer should be within the range of from 1 : 200 to 200 : 1 by

weight, preferably from 1 : 100 to 10 : 1 and more preferably from 1 : 50 to 5 : 1 by weight.

The HMG-CoA reductase inhibitor and the insulin sensitizer in accordance with the invention are preferably ad-

ministered simultaneously or almost simultaneously at a daily dose as described above, and may be administered as

a single dose or as divided doses.

50 The compounds and compositions of the present invention can be administered in various forms, depending on

the disease or disorder to be treated and the age, condition and body weight of the patient, as is well known in the art.

For example, where the compounds or compositions are to be administered orally, they may be formulated as tablets,

capsules, granules, powders or syrups; or for parenteral administration, they may be formulated as injections (intra-

venous, intramuscular or subcutaneous), drop infusion preparations or suppositories. For application by the ophthalmic

55 mucous membrane route, they may be formulated as eyedrops or eye ointments. These formulations can be prepared

by conventional means, and, if desired, the active ingredient may be mixed with any conventional additive, such as an

excipient, a binder, a disintegrating agent, a lubricant, a corrigent, a solubilizing agent, a suspension aid, an emulsifying

agent or a coating agent.

6
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Examples of vehicles which may be employed include: organic vehicles including; sugar derivatives, such as lac-

tose, sucrose, glucose, mannitol and sorbitol; starch derivatives, such as corn starch, potato starch, a-starch, dextrin

and carboxymethylstarch; cellulose derivatives, such as crystalline cellulose, low-substituted hydroxypropylcellulose,

hydroxypropylmethylcellulose, carboxymethylcellulose, calcium carboxymethylcellulose and internally bridged sodium

5 carboxymethylcellulose; gum arabic; dextran; Pullulane; and inorganic vehicles including silicate derivatives, such as

light silicic anhydride, synthetic aluminium silicate and magnesium aluminate metasilicate; phosphates, such as calcium

phosphate; carbonates, such as calcium carbonate; and sulphates, such as calcium sulphate.

Examples of lubricants which may be employed include: stearic acid; metal stearates, such as calcium stearate

and magnesium stearate; talc; colloidal silica; waxes, such as beeswax and spermaceti wax; boric acid; adipic acid;

10 sulphates, such as sodium sulphate; glycol; fumaric acid; sodium benzoate; DL-leucine; fatty acid sodium salts; lauryl

sulphates, such as sodium lauryl sulphate and magnesium lauryl sulphate; silicates, such as silicic anhydride and silicic

acid hydrate; and the aforementioned starch derivatives.

Examples of binders which may be employed include: polyvinylpyrrolidone; macrogol; and the same compounds

as are mentioned above for the vehicles.

is Examples of disintegrators which may be employed include: the same compounds as are mentioned above for

the vehicles; and chemically modified starches and celluloses, such as sodium crosscarmellose, sodium carboxymeth-

ylstarch and bridged polyvinylpyrrolidone.

Examples of stabilizers which may be employed include: paraoxybenzoates, such as methylparabene and propyl-

parabene; alcohols, such as chlorobutanol, benzyl alcohol and phenylethyl alcohol; benzalkonium chloride; phenols,

20 such as phenol and cresol; thimerosal; dehydroacetic acid; and sorbic acid.

Examples of corrigents which may be employed include: sweetening agents, acidifiers and spices.

The present invention is further illustrated by the following Examples, which demonstrate the enhanced activity

achieved by the synergistic combination of the present invention. In addition, the subsequent Formulations illustrate

the pharmaceutical formulations which may be prepared and the Preparations illustrate the preparation of certain of

25 the insulin sensitizers used in the present invention.

EXAMPLE 1

WHHL rabbits [2-3 months of age, the Watanabe heritable hyperlipidaeic rabbit described in Biochimica et Bio-

30 physica Acta, 960, 294 - 302 (1 988)] were randomly assigned to a control group (7 animals, group A), a group receiving

pravastatin alone (5 animals, Group B), a group receiving troglitazone alone (7 animals, Group C), and a group receiving

a combination of both active substances (6 animals, Group D). Pravastatin was administered orally by gavage at a

dose of 50 mg/kg/day once-daily and troglitazone was given in the diet, containing 100 mg/kg of the substance for 32

weeks. The ingested amount was limited to a daily 1 20 g per rabbit. Blood was withdrawn from the animal immediately

35 before starting the study and 4, 8, 12, 16, 20, 24, 28 and 32 weeks after starting the study, and the total cholesterol

levels (mg/dl) were determined for each blood sample. The levels are reported as a percentage (%) of the levels

measured immediately before starting the study. The results are shown in Table 1 . The animals were sacrificed and

necropsied at week 32 to examine (a) the percent lesion area (%) in the total, thoracic or abdominal portion of the

aorta; (b) the stenosis (%) of the coronary arteries and (c) the incidence (%) of xanthoma in the digital joints.

40 The results are shown in Table 2, Table 3 and Table 4. The values actually measured are represented as an average

value ± standard error in those Tables.

TABLE 1

Week Group A Group B Group C Group D

0 (981 ±25). (100) (988 ±19). (100) (967 ±54). (100) (988 ±47). (100)

4 103 87 88 70

8 102 87 89 69

12 98 81 78 66

16 98 81 83 65

20 90 75 72 57

24 83 68 73 59

28 79 68 77 61

'actually measured volume (mg/dl)
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TABLE 1 (continued)

Week Group A Group B Group C Group D

32 76 60 76 61

5

TABLE 2

15

Lesion area (%)

Total aorta Thoracic aorta Abdominal aorta

Group A 65.7 ± 3.9 79.3 ± 5.4 29.9 ±4.4

Group B 53.8 ±8.2 64.6 ±10.4 28.2 ±8.1

Group C 51.7 ±7.7 57.9 ± 9.9 27.6 ± 7.0

Group D 41 .3 ±7.7. 44.0 ±9.5. 21. 3 ±7.3.

* p<0.05. Significant^ different against the control group under the Mann-Whitney's U-Tesi.

20
TABLE 3

Coronary stenosis (%)

Group Number of animals MLC MRC LAD LCX RCA LSP

A 3 61 79 24 47 13 40

B 2 71 81 16 34 18 9

C 2 59 83 11 39 7 31

D 3 39 81 3 23 1 27

MLC: main left coronary artery

MRC: main right coronary artery

LAD: left anterior descending artery

LCX: left circumflex artery

RCA: right coronary artery

LSP: left septal artery

TABLE 4

40

45

! Incidence of xanthoma (%

Foreleg Hind leg total

Group A 100 (14/14) 100(14/14) 100 (28/28)

Group B 80 (8/10) 80 (8/10) 80 (16/20)

Group C 86 (12/14) 29 (4/14) 57 (16/28)

Group D 0(0/12) 0(0/12) 0 (0/24)

The values in parentheses indicate the number of injured legsAhe number of examined legs.

50 As can be seen from the above example, no significant difference was observed in the change of plasma cholesterol

levels at 32 weeks after administration between group D (which received a combination of both agents) and group B

(which received pravastatin alone). In contrast, there was observed clear synergism in the percent lesion area ratio

(lesion area/total artery area in %) by comparing Group D (combination treatment) with Groups B and C (single agent

treatment) as shown above. Synergism was observed in preventing coronary stenosis in respect of the left anterior

55 descending artery, the left circumflex artery and the right coronary artery. Development of xanthoma on the digital joints

was entirely prevented in Group D, thus demonstrating clear synergism.

Thus, although the levels of plasma cholesterol revealed no significant difference when comparing the groups

8
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administered a combination of an HMG-CoA reductase inhibitor and an insulin sensitizer with the groups administered

the active agent alone, the combination of both active agents synergistically prevented progression of the arterioscle-

rosis, particularly of the thoracic aorta. These results could not be imagined from the state of the prior art.

5 EXAMPLE 2

Male WHHL rabbits (2-3 months of age) which showed almost no arterial lesions were randomly assigned to a

control group (7 animals, Group A), to a group subjected to oral administration of pravastatin alone (6 animals, 50 mg/

kg, group B), to a group subjected to oral administration of pioglitazone alone (7 animals, 20 mg/kg, Group C), to a

10 group subjected to oral administration of 5-(4-{2-[1 -(4-2-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-

2,4-dione (hereinafter Compound A, as described in EP 708 098, 7 animals, 10 mg/kg, Group D), to a group subjected

to oral administration of a combination of pravastatin and pioglitazone (6 animals, 50+20 mg/kg, Group E), and to a

group subjected to oral administration of combination of pravastatin and Compound A (7 animals, 50+1 0 mg/kg, Group

F).

15 Each test compound was administered for eight months to the rabbits in the form of an aqueous suspension (0.5%

carboxymethylcellulose added). In the control group, a 0.5% carboxymethylcellulose solution only was administered.

One month after the start of administration and thereafter, it was observed that the serum cholesterol in Groups B, E

and F was maintained at a lower level than that of the control group, and a 22 to 34% reduction of the serum cholesterol

levels were observed in those groups. However, no reduction of the serum cholesterol levels were observed in Groups

20 c and D.

The percentage area covered by lesions at the aortic arch and over the whole aorta are shown in Table 5.

25

30

35

40

45

so

55

TABLES

Lesion Area (%)

Group Aortic Arch ?
Total Aorta

A 82 ± 5 (100) 59 + 5 (100)

B 59 ± 1 1 (72) * 35 + 6 (70)

C 72+ 10(88) 54 + 8 (108)

D 63 + 9 (77) 38 + 8 (76)

E ** 43 + 2 (52) •31+4(62)

F ** 33 + 8 (40)
»* 26+ 5 (52)

The values actually measured are represented by the mean value plus or minus standard

error. The numbers in parentheses represent the percentage lesion area against the

control group.

*p<0.05, **p<0.01; significant difference against the control group under the Mann-

Whitney's U-Test

A significant difference (p<0.05) was observed between Groups B and F, between Groups C and E and between

Groups D and F at the aortic arch, and between Groups C and E over the total aorta.

9
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The average thickening of intima in aorta was measured and the results are shown in Table 6.

TABLE 6

Average thickening of intima (pm) in aorta

Group Aortic Arch Total Aorta

A 237 ±63 (100) 154 ±33 (100)

B 194 ±42 (82) 126 ±22 (82)

C 245 ±37 (103) 177 ±26 (115)

D 291 ±51 (123) 162 ±22 (105)

E 189 ±29 (80) 118 ±10 (77)

F 146 ±36 (62) 94 ±18 (61)

The values actually measured are represented as the mean value plus or minus a standard error ()im). The numbers

in parentheses represent the percentage intimal thickening against the control group. A significant difference was

observed between Groups D and F at the aortic arch, and between Groups C and E and between Groups D and F

over the total aorta (p<0.05) under the Mann-Whitney's U-Test.

The average thickening of the intima is calculated by the cross-sectional area of the aortic tunica intima one section

from the arch and two sections from the thoracic and abdominal portions, divided by the length of the tunica media.

A slight suppression of intimal thickening was observed in Group B, whilst no suppression of hypertrophy was

observed in Groups C and D. The suppression of intimal thickening in Groups E and F was observed against that in

Groups C and D.

The aortic cholesterol content was measured The tunica media and tunica intima at the aortic arch and at the

thoracic and abdominal aorta were peeled away with tweezers and cut into pieces. The pieces were extracted with a

2 : 1 by volume mixture of chloroform and methanol.

The chloroform phase was separated and evaporated to dryness and the residue was dissolved in isopropanol.

The total cholesterol and the free cholesterol were measured by a conventional enzymatic method.

The results are shown in Tables 7a and 7b.

TABLE 7a

Cholesterol Content of Aortic Arch

Group Total Free Esterified

A 27.1 ±3.3(100) 20.6 ±2.9 (100) 6.5 ± 1.4(100)

B 24.9 ±5.2 (92) 18.6 ±4.4 (90) 6.4 ±1.1 (98)

C 33..5±4.5(124) 26.9 ±2.3 (131) 6.6 ±2.7 (102)

D 21.4 ±0.7 (79) 16.9 ±1.8 (82) 4.5 ±1.3 (69)

E 24.3 ±2.8 (90)
1 18.0 ±2.4 (87) 6.3 ± 1 .8 (97)

F 18.5 ±2.6 (68) 16..3±2.5 (79) 2.2 ± 0.8 (34)*

TABLE 7b

Cholesterol level of Thoracic and Abdominal Aorta

Group Total Free Esterified

A 20.1 ±2.3(100) 14.8 ±2.3 (100) 5.3±1.7(100)

B 17.2 ±1.6 (86) 12.5 ±1.3 (84) 4.7 ±0.7 (89)

C 33.9 ±7.3 (169) 23.4 ±3.8 (158) 10.5 ±3.8 (198)

D 14.0 ±1.7 (70) 9.2 ±1.0 (62) 4.9 ±0.9 (92)

10
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TABLE 7b (continued)

Cholesterol level of Thoracic and Abdominal Aorta

Group Total Free Esterified

E 117 ±2.2 (58)* 8.5 ±1.9 (57) 3.2 ± 0.8 (60)

F 117 ±1.7 (58)** 7.8 ±1.2 (53)* 3.9 ±07 (74)

Data are expressed by the mean plus or minus standard error (mg/g tissue). The values in parentheses indicate

the percentage against the control. A significant difference against the control group was observed by the unpaired

student t-test:

• p<0.05;

" p<0.02.

As is clear from Table 7, the total cholesterol levels of the thoracic and abdominal aorta are lower in Groups E and
75 F than in Groups B, C and D. There was no clear cut trend between the free and esterified cholesterol levels. The

results are similar to those of the rate of lesion area.

The incidence and the degree of xanthoma of the four legs were measured. The results are shown in Table 8.

20

TABLE 8

25 Group Incidence Distribution of

severity of lesion

Frequency of

massive

xanthoma
\

30
Forelegs Hindlegs Total + ++ +++

A 100 100 100(28/28) 0 12 10 6 57

35

(14/14) (14/14)

B 100"

(12/12)

7$
.-«'4,

(9/12)

88

(21/24)

3 11 8 2 42'"'

C 100 86

'

J> 93'" 2 7 11 8 68
Mi>

40

(14/14) (12/14) (26/28)

D 93' li
86

*
6J 89

MU '
3 19 6 0 21** MJ '

45

(13/14) (12/14) (25/28)

E 92

(11/12)

33*.

(4/12)

63**

(15/24)

9 9 5 1
25*' ,iJ

SO
F so*

"
1,

"
iJ

(7/14)

7«*
m
*i'V

(1/14) (8/28)

20 8 0 0 0*»
-»!>-*»

55
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Data in parentheses express the number of injured legs/number of examined

legs.

The severity of xanthoma was evaluated according to the following criteria:

(-) no lesions

(+) slight lesion

(++) moderate lesion

(+++) severe lesion

*p<0.05, **:p<0.01. Significantly different from the control group.

*
1) p<0.01. Significantly different between Groups B & F.

*2) p<0.05. Significantly different between Groups D & F.

*3) p<0.05. Significantly different between Groups B & E.

*4) p<0.01. Significantly different between Groups B & F.

*5) p<0.01. Significantly different between Groups C & E.

*6) p<0.01. Significantly different between Groups D & F.

*7) p<0.05. Significantly different between Groups B & E.

*8) p<0.01. Significantly different between Groups B & F.

*9) p<0.01. Significantly different between Groups D & F.

* 10) p<0.01 . Significantly different between Groups D & F.

*
1 1) p<0.01. Significantly different between Groups B & F.

* 12) p<0.01 . Significantly different between Groups C & E.

* 13) p<0.01. Significantly different between Groups D & F.

As is clear from Table 8, the control group showed a 1 00% incidence of xanthoma in all of the forelegs and hindlegs.

Groups B, C and D showed a slightly less frequent incidence of xanthoma. Groups E and F, the combination groups,

showed a significantly lower frequency of incidence of xanthoma. The trend is similar in the frequency of massive

xanthoma, wherein the Groups E and F showed quite a low frequency of, or no occurrence of, xanthoma, as opposed

to Groups A to D.

The net results are that the two combinations of pravastatin, a HMG-COA reductase inhibitor, and one of the

thiazolidinedione insulin sensitizers exhibit synergistic effects on the treatment of atherosclerosis and on the occurrence

of xanthoma.

EXAMPLE 3

Synergism of HMG CoA reductase inhibitors and thiazolidinedione insulin sensitizers were examined on the re-

gression of established atherosclerotic lesions in the cholesterol-fed rabbit model.

Male New Zealand white rabbits (5 months of age) were fed for two months with a 2% cholesterol diet, at the end

of this time, the serum cholesterol of the rabbits increased to 1 ,100 - 4, 100 mg/dl.

The rabbits were grouped randomly (3-9 animals per group) and the test samples were administered orally for two

12
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months, while they were fed with a normolipidaemic diet. The dosage of the test samples was: in the case of pravastatin

alone, 3 mg/kg or 5 mg/kg; in the case of fluvastatin alone, 0.8 mg/kg or 1 .5 mg/kg; in the case of troglitazone alone,

10 mg/kg; in the case of Compound A alone, 2.5 mg/kg. In the case of combination groups, the dosage was: pravastatin

3 mg/kg + troglitazone 1 0 mg/kg; pravastatin 5 mg/kg : + Compound A 2.5 mg/kg; fluvastatin 0.8 8 mg/kg + troglitazone

5 10 mg/kg; and fluvastatin 1.5 mg/kg + Compound A 2.5 mg.

The results are shown in terms of the percentage of lesion area in the thoracic aorta.

TABLE 9

Compound Dosage (mg/kg) Number of animals Rate of lesion area (%)

Control (none) 3 29 ± 20 (100)

Pravastatin
n
O co OU It \ c. \ I UoJ

5 5 23 ±9 (79)

Fluvastatin 0.08 5 27 ± 9 (93)

1.5 5 39±16(134)

Troglitazone 10 6 23 ± 7 (79)

Compound A 2.5 3 27 ± 7 (93)

Pravastatin + Troglitazone 3 + 10 9 19 ±5 (66)

Pravastatin + Compound A 5 + 2.5 5 9 ±5 (31)

Fluvastatin + Troglitazone 0.8 + 10 7 18 ±11 (62)

Fluvastatin + Compound A 1.5 + 2.5 5 18 ±9 (62)

The values actually measured are expressed by the mean value ± standard error. The figures in parentheses

represent percent reduction of lesions against the control group.

As is clear from Table 9, each of the HMG CoA reductase inhibitors or the thiazolidinedione insulin sensitizers

alone showed no or little reduction of the lesions, whilst ail of the combination groups of the two components showed

a synergistic reduction of the lesions.

EXAMPLE 4

Synergism of HMG CoA reductase inhibitors and thiazolidinedione insulin sensitizers was examined by another

regression model, i.e. the regression of preformed atherosclerosis in hamsters. Male Fjb hamsters (weight about 130

g) were given a diet containing 0.05% cholesterol for 1 3 weeks. They were grouped randomly (2-7 animals per group),

and then the test samples were administered for 4 weeks while the hamsters were given a normolipidaemic diet.

Pravastatin and fluvastatin were mixed with drinking water at the dose of 3 mg/kg and 1.5 mg/kg, respectively, while

troglitazone was mixed with the diet at the dose of 30 mg/kg or 100 mg/kg.

In the case of the combination groups, the dosage was 3 mg/kg + 30 mg/kg or 3 mg/kg + 100 mg/kg for the

pravastatin + troglitazone group, and 1 .5 mg/kg + 30 mg/kg for the fluvastatin + troglitazone group.

The arterial lesions were evaluated by the extent of the area stained with Oil Red O (ORO), as described in Athero-

sclerosis, U4, 19 - 28 (1995). Namely, the aortic arch was stained with ORO to prepare en face specimens. The

percentage area which was positive to the ORO stain over the whole area was measured to represent the degree of

aortic lesion.

After the treatment, the total serum cholesterol and triglyceride level did not significantly differ among the groups.

The results are shown in Table 10.

TABLE 10

55

Compound Dosage (mg/kg) No of Animals Stained Area ORO
(%)

% of Control

Control 0 5 1.82 ±0.44 100

Pravastatin 3 5 1.93 ±0.33 106

Fluvastatin 1.5 6 1.74 ±0.49 96

Troglitazone 30 7 1.99 ±0.40 109

13
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TABLE 10 (continued)

Compound Dosage (mg/kg) No of Animals Stained Area ORO
(%)

% of Control

Troglitazone 100 7 1.05 ±0.64 58

Provastatin 3 5 1 ,2B ± 0.49 70

+Troglitazone 30

Provastatin 3 4 0.63 ±0.08 35

Troglitazone 100

Fluvastatin 1.5 2 0.73 40

+Troglitazone 30

p<0.05: There was a significant difference (p<0.05) between the control and the group receiving pravastatin+tro-

glitazone 3 mg/kg + 100 mg/kg and between the group receiving pravastatin alone and the group receiving prav-

astatin+troglitazone 3 mg/kg + 100 mg/kg.

As is clear from Table 10, no regression of aortic lesions was observed in the groups administered pravastatin,

fluvastatin or troglitazone (30 mg/kg) alone, although regression was observed with troglitazone alone at the dosage
20 of 100 mg/kg.

In the case of the combination of pravastatin and troglitazone, regression was observed, with a dose-dependent

trend based on troglitazone. In the case of the combination of fluvastatin and troflitazone a similar synergistic regression

of aortic lesions was observed.

In summary, it can be concluded that the combination of a HMG CoA reductase inhibitor and a thiazolidinedione

25 insulin sensitizer exhibit, as a class, both preventative and curative effects on atherosclerosis and on xanthoma.

PREPARATION 1

5-r4-(1-Methvlbenzimidazol'2-vlmethoxv)benzyl1thiazolidine-2 t4-dione

30

Ma) Methyl 4-nitrophenoxvacetate

A mixture of 56 g of 4-nitrophenol, 90 g of methyl bromoacetate, 100 g of potassium carbonate and 500 ml of

dimethylformamide was stirred at room temperature for 2 days. At the end of this time, the solvent was removed by
35 distillation under reduced pressure. The resulting residue was mixed with water and the aqueous mixture was extracted

with ethyl acetate. The extract was washed with water and dried over anhydrous sodium sulphate, after which the

solvent was removed by distillation under reduced pressure. The resulting residue was triturated with hexane to give

63.3 g of the title compound, melting at 98 - 99°C.

to 1 (b) Methyl 4-aminophenoxyacetate

A solution of 30.8 g of methyl 4-nitrophenoxyacetate [prepared as described in step (a) above] in 500 ml of methanol

was shaken in an atmosphere of hydrogen and in the presence of 5.0 g of 10% w/w palladium-on-charcoal for 6 hours.

At the end of this time, the reaction mixture was filtered and the filtrate was concentrated by evaporation under reduced
45 pressure, to give 25.8 g of the title compound having an Rf value = 0.79 (on thin layer chromatography on silica gel;

developing solvent: ethyl acetate).

1 fc) Methyl 4-(2-bromo-2-butoxvcarbonvlethvl-1-vl)phenoxvacetate

50 98 g of 47% w/W aqueous hydrobromic acid, followed by 33 ml of an aqueous solution containing 1 2.8 g of sodium

nitrite, were added to a solution of 25.8 g of methyl 4-aminophenoxyacetate [prepared as described in step (b) above]

in 263 ml of a 2 : 5 by volume mixture of methanol and acetone, whilst ice-cooling, and the resulting mixture was stirred,

whilst ice-cooling, for 30 minutes. 18.2 g of butyl acrylate were then added, and the reaction mixture was stirred for a

further 30 minutes, whilst ice-cooling. 3.2 g of copper(l) bromide were then added to the mixture, and the mixture was
55 stirred overnight at room temperature. At the end of this time, the reaction mixture was freed from the solvent by

distillation under reduced pressure, and the residue was mixed with an aqueous solution of sodium chloride. It was
then extracted with ethyl acetate. The extract was washed with an aqueous solution of sodium chloride and dried over

14
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anhydrous sodium sulphate. On distilling off the solvent, there were obtained 51.7 g of the title compound having an

Rf value = 0.46 (on thin layer chromatography on silica gel; developing solvent: a 5 : 1 by volume mixture of hexane

and ethyl acetate) as a crude product.

s 1 (d) 5-[4-(Ethoxvcarbonylmethoxv)benzvl1thiazoltdine-2,4-dione

A mixture of 100 g of methyl 4-(2-bromo-2-butoxycarbonylethy I-1-yl)phenoxyacetate [prepared as described in

step (c) above], 22 g of thiourea and 200 ml of ethanol was heated under reflux for 2.5 hours, after which 2 N aqueous

hydrochloric acid was added to the reaction mixture. The mixture was then heated under reflux for 5 hours. At the end

10 of this time, the reaction mixture was freed from the solvent by distillation under reduced pressure. The resulting residue

was diluted with water and the aqueous mixture was extracted with ethyl acetate. The extract was dried over anhydrous

magnesium sulphate, after which the solvent was removed by distillation under reduced pressure. The resulting residue

was purified by column chromatography through silica gel using a 2 : 5 by volume mixture of ethyl acetate and hexane

as the eluent, to give 19.4 g of the title compound, melting at 105 - 106°C.

75

1 (e) 5-t4-(1 -Methvlbenzimidazol^-vlmetho^benzyllthiazolidine^^-dione

A mixture of 1.0 g of N-methyl-1 ,2-phenylenediamine, 3.8 g of 5-[4-(ethoxycarbonylmethoxy)benzyl]thiazolidine-

2,4-dione (prepared as described in step (d) above], 20 ml of concentrated aqueous hydrochloric acid, 10 ml of 1 ,4-di-

20 oxane and 10 ml of water was heated under reflux for 5 hours. At the end of this time, the insoluble materials which

had precipitated from the reaction mixture were collected by filtration and the precipitate thus obtained was dissolved

in tetrahydrof uran. Water was then added to the solution. The resulting aqueous mixture was neutralized by adding

sodium hydrogencarbonate and then extracted with ethyl acetate. The extract was washed with an aqueous solution

of sodium chloride and dried over anhydrous sodium sulphate. The solvent was then removed by evaporation under

25 reduced pressure, and the resulting residue was purified by column chromatography through silica gel using ethyl

acetate and then ethanol as the eluent. The product was then recrystallized twice from a mixture of tetrahydrofuran

and ethyl acetate, to give 1.3 g of the title compound, melting at 230 - 231°C.

PREPARATION 2

30

5-f4'(6>Methoxv-1-methvlbenzimidazol-2-vlmethoxv)benzyllthiazolidine-2,4-dione

2(a) 5-Methoxv-2-nitroaniline

35 70 ml of a 28% w/v methanolic solution of sodium methoxide were added at room temperature to a solution of 25

g of 5-chloro-2-nitroaniline in 500 ml of 1,4-dioxane, and the resulting mixture was heated under reflux for 4 hours,

after which the solvent was removed by distillation under reduced pressure. The resulting residue was diluted with

water, and the resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with a saturated

aqueous solution of sodium chloride and dried over anhydrous sodium sulphate, after which the solvent was removed

40 by distillation under reduced pressure. The resulting residue was purified by column chromatography through silica

gel using a gradient elution method, with mixtures of ethyl acetate and hexane in ratios ranging from 1 : 4 to 1 : 2 by

volume as the eluent, to give 16.3 g of the title compound, melting at 124 - 128°C.

2(b) N-t-Butoxvcarbonyl-5-methoxv-2-nitroaniline

45

25 g of di-t-butyl dicarbonate, 15 ml of pyridine and 0.6 g of 4<Jimethylaminopyridine were added at room temper-

ature to a solution of 1 6 g of 5-methoxy-2-nitroaniline [prepared as described in step (a) above] in 500 ml of dehydrated

tetrahydrofuran, and the resulting mixture was stirred for 2 hours. At the end of this time, the reaction mixture was freed

from the solvent by distillation under reduced pressure, and the resulting residue was diluted with water. The resulting

so aqueous mixture was extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium

chloride and dried over anhydrous sodium sulphate, after which the solvent was removed by distillation under reduced

pressure. The resulting residue was purified by column chromatography through silica gel using a 1 : 10 by volume

mixture of ethyl acetate and hexane as the eluent, to give 12.5 g of the title compound, melting at 112 - 114°C.

55 2(c) N-t-Butoxvcarbonvl>N-methyl-5-methoxv-2-nitroaniline

A solution of 49.6 g of N-t-butoxycarbonyl-5-methoxy-2-nitroaniline [prepared as described in step (b) above] in

300 ml of dehydrated dimethylfonmamide was added, whilst iceoooling, to a suspension of 12.0 g of sodium hydride
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(as a 55% w/w dispersion in mineral oil) in 300 ml of dehydrated dimethylformamide, and the resulting mixture was

stirred at room temperature for 30 minutes, after which 17.2 ml of methyl iodide were added at room temperature. The

reaction mixture was stirred for 1 hour, after which it was allowed to stand overnight at room temperature. It was then

concentrated to about one-fifth of its original volume by evaporation under reduced pressure. The concentrate was

s mixed with ice-water and the resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with

water and with a saturated aqueous solution of sodium chloride, in that order, after which it was dried over anhydrous

sodium sulphate. On distilling off the solvent, there were obtained 52. 1 g of the title compound, melting at 1 22 - 1 24°C.

2 fd) N-Methyl-5-methoxy-2-nitroani»ine

10

750 ml of a 4 N solution of hydrogen chloride in 1,4-dioxane were added to 52 g of N-t-butoxycarbonyl-N-methyl-

5-methoxy-2-nitroaniline [prepared as described in step (c) above] at room temperature, and the resulting mixture was

stirred for 2 hours. At the end of this time, the reaction mixture was freed from the solvent by distillation under reduced

pressure, and the resulting residue was mixed with water and ethyl acetate. The mixture was then neutralized by the

is addition of sodium hydrogencarbonate, after which it was extracted with ethyl acetate. The extract was washed with

a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. On distilling off the solvent,

there were obtained 35.3 g of the title compound, melting at 107 - 110°C.

2(e) 5-Methoxv-N-methyl-1 ,2-phenylenediamine

20

346 g of stannous chloride were added to a mixture of 35 g of N-methyl-5-methoxy-2-nitroaniline [prepared as

described in step (d) above], 900 ml of t-butanol and 100 ml of ethyl acetate at room temperature, and the resulting

mixture was stirred at 60°C for 2 hours, after which 11 g of sodium borohydride were added in portions at 60°C over

a period of about 1 hour. The reaction mixture was then stirred at 60°C for 3 hours, after which it was allowed to stand

2S at room temperature for 2 days. It was then poured into ice-water and the aqueous mixture was neutralized by the

addition of sodium hydrogencarbonate. The mixture was extracted with ethyl acetate, and the extract was washed with

a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was removed

from the mixture by distillation under reduced pressure, and the resulting residue was purified by column chromatog-

raphy through silica gel using a 3 : 2 by volume mixture of ethyl acetate and hexane as the eluent, to give 21.9 g of

30 the title compound having an Rf value = 0.18 (on thin layer chromatography on silica gel; developing solvent: a 1 : 1

by volume mixture of ethyl acetate and hexane).

2 (fl 5-(4-Methoxvcarbonvlmethoxvbenzvl)-3-triphenvlmethyrthiazolidine-2 t4-dione

35 1 26 g of cesium carbonate were added at room temperature to a solution of 120 g of 5-(4-hydroxybenzyl)-3-triphe-

nylmethylthiazolidine-2,4-dione in 2.5 litres of acetone, followed by 36 ml of methyl bromoacetate, and the resulting

mixture was stirred for 1 hour At the end of this time, the reaction mixture was freed from the solvent by distillation

under reduced pressure, and the resulting residue was mixed with water. The aqueous mixture was then extracted

with ethyl acetate. The extract was washed with water and then with a saturated aqueous solution of sodium chloride,

40 after which it was dried over anhydrous magnesium sulphate. The solvent was removed by distillation under reduced

pressure, after which 1 litre of diethyl ether was added to the oily residue. The mixture was then agitated ultrasonically

for 1 0 minutes. The solid substance precipitated was collected by filtration, to give 1 26.3 g of the title compound, melting

at 158- 162°C.

45 2(g) 5-(4-Methoxvcarbonylmethoxvbenzvnthiazolidine-2,4-dione

1700 ml of acetic acid and then 400 ml of water were added at room temperature to a suspension of 344 g of 5-

(4-methoxycarbonylmethoxybenzyl)-3-triphenylmethylthiazolidine-2,4-dione [prepared as described in step (f) above]

in 400 ml of 1 ,4<Jioxane and the resulting mixture was stirred for 5 hours at 80°C. At the end of this time, the reaction

so mixture was freed from the solvent by evaporation under reduced pressure, and the resulting residue was purified by

column chromatography through silica gel using a 1 : 2 by volume mixture of ethyl acetate and hexane, a 2 : 1 by

volume mixture of ethyl acetate and hexane and then ethyl acetate as eluents, to give 161.7 g of the title compound,

melting at 100- 106°C.

55 2(h) 5-f4-(6-Methoxv-1 -methvlbenzimidazol-2-ylmethoxv)benzvl1thiazolidine-2,4-dione

A mixture of 21.8 g of 5-methoxy-N-methyl-1 ,2-phenylenediamine [prepared as described in step (e) above], 63.4

g of 5-(4-methoxycarbonylmethoxybenzyl)thiazolidin-2,4-dione (prepared as described in step (g) above], 250 ml of

16
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1,4-dioxane and 750 ml of concentrated aqueous hydrochloric acid was heated under reflux for 60 hours. At the end

of this time, the reaction mixture was cooled with ice, after which the solid matter was collected by filtration. 800 ml of

a 5% w/v aqueous solution of sodum hydrogencarbonate was added to this matter, and the resulting mixture was stirred

at room temperature for 2 hours. Insoluble materials were then collected by filtration and dissolved in a mixture of 1 000

5 ml of dimethylformamide and 200 ml of methanol. The resulting solution was decolourized by treatment with activated

charcoal, which was then removed by filtration. The filtrate was then concentrated by evaporation under reduced pres-

sure to a volume of about 50 ml. The resulting concentrate was added to 750 ml of diethyl ether and the solution thus

obtained was allowed to stand for 2 days. At the end of this time, the resulting precipitate was collected by filtration,

to give 20.1 g of the title compound, melting at 267 - 271 °C and having an Rf value = 0.68 (on thin layer chromatography

10 on silica gel; using a developing solvent of methylene chloride containing 5% v/v ethanol).

PREPARATION 3

5-f4-(5-Hvdroxv-1,4,6J-tetramethvlbenzimidazol'2-vl-methoxv)benzvl1thiazolidine-2,4^ione

75

3(a) Trimethylbenzoquinone

A suspension of 25.6 g of ferric chloride in 50 ml of water was added at room temperature to a solution of 20 g of

trimethylhydroquinone in 1 50 ml of acetone, and the resulting mixture was stirred for 1 hour, after which it was allowed

20 to stand for 2 days. At the end of this time, it was concentrated to about one half of its original volume, and the con-

centrate was mixed with water. The resulting aqueous mixture was extracted with ethyl acetate, and the extract was

washed with water and with a saturated aqueous solution of sodium chloride, in that order, after which it was dried

over anhydrous sodium sulphate. The solvent was removed by distillation under reduced pressure, and the resulting

residue was purified by column chromatography through silica gel, using a 1 : 6 by volume mixture of ethyl acetate

25 and hexane as the eluent, to give 16.9 g of the title compound having an Rf value = 0.48 (on thin layer chromatography

on silica gel; developing solvent: a 1 : 6 by volume mixture of ethyl acetate and hexane).

3(b) 2, 3,6-Trimethvlbenzoquinone-4-oxime

30 A solution of 7.04 g of hydroxylamine hydrochloride in 30 ml of water was added at room temperature to a solution

of 16.9 g of trimethylbenzoquinone [prepared as described in step (a) above] in 150 ml of methanol, and the resulting

mixture was stirred for 2 hours, after which it was allowed to stand for 2 days. At the end of this time, the reaction

mixture was diluted with 1000 ml of water. The precipitate which separated out was collected by filtration and recrys-

tallized from a mixture of ethyl acetate and hexane, to give 11.2 g of the title compound, melting at 188-190°C.

35

3(c) 4-Hydroxv-2,3,5-trimethvlaniline

152 g of sodium hydrosulphite were added, whilst ice-cooling, to a mixture of 36.15 g of 2,3,6-trimethylbenzoqui-

none-4-oxime (prepared as described in step (b) above) and 880 ml of a 1 N aqueous solution of sodium hydroxide,

40 and the resulting mixture was stirred at room temperature for 1 hour, after which it was allowed to stand overnight. The

reaction mixture was then poured into ice-water and the pH of the aqueous mixture was adjusted to a value of 4 to 5

by the addition of 5 N aqueous hydrochloric acid, after which it was neutralized with sodium hydrogencarbonate. The

mixture thus obtained was extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of

sodium chloride and dried over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced

45 pressure, after which the crystalline residue was triturated with diisopropyl ether and collected by filtration. On washing

with diisopropyl ether, there were obtained 30.1 g of the title compound, melting at 131 - 134°C.

3 (d) N-t-Butoxycarbonvl-4-hvdroxy-2,3,5-trimethylaniline

so 22.0 ml of triethylamine were added at room temperature to a solution of 20 g of 4-hydroxy-2,3,5-trimethylaniline

[prepared as described in step (c) above] in 500 ml of tetrahydrofuran, followed by 34.6 g of di-t-butyl dicarbonate, and

the resulting mixture was stirred for 6 hours, after which it was allowed to stand overnight. At the end of this time, the

reaction mixture was freed from the solvent by distillation under reduced pressure, and the resulting residue was mixed

with water. The resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with a saturated

55 aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was removed by distillation

under reduced pressure, after which the crystalline residue was triturated with hexane, to give 31.9 g of the title com-

pound, melting at 158 - 161°C.
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3(e) N-Methyl-4-hvdroxv-2,3,5-trimethylaniline

A solution of 1 5 g of N-t-butoxycarbonyl^-hydroxy^.aS-trimethylaniline [prepared as described in step (d) above]

in 200 ml of dehydrated tetrahydrofuran was added to a suspension of 6.8 g of lithium aluminium hydride in 300 ml of

5 dehydrated tetrahydrofuran, whilst ice-cooling, and the resulting mixture was stirred at room temperature for 3 hours,

after which it was heated under reflux for 2 hours. At the end of this time, a mixture of 10 ml of water and 30 ml of

tetrahydrofuran was added to the reaction mixture in order to destroy any excess of lithium aluminium hydride. The

reaction mixture was then stirred at room temperature for 1.5 hours, after which insoluble materials were filtered off

with the aid of a Celite (trade mark) filter aid. These materials were washed with ethyl acetate, and the ethyl acetate

io washings were combined and dried over anhydrous sodium sulphate. The solvent was removed by distillation under

reduced pressure, and the resulting residue was purified by column chromatography through silica gel using a 1 : 3

by volume mixture of ethyl acetate and hexane as the eluent, to give 5. 1 g of the title compound, melting at 1 20 - 1 22°C.

3(f) N-t-Butoxvcarbonvl-N-methvl-4>hvdroxV'2,3,5-trimethylaniline

15

5.0 ml of triethylamine and a solution of 7.92 g of di-t-butyl dicarbonate in 30 ml of tetrahydrofuran were added at

room temperature to a solution of 5.0 g of N-methyl-4-hydroxy-2,3,5-trimethylaniline [prepared as described in step

(e) above] in 70 ml of tetrahydrofuran, and the resulting mixture was stirred for 1 hour, after which it was allowed to

stand overnight. At the end of this time, the reaction mixture was freed from the solvent by distillation under reduced

20 pressure, and the resulting residue was mixed with water. The aqueous mixture was extracted with ethyl acetate. The

extract was washed with water and with a saturated aqueous solution of sodium chloride, in that order, after which it

was dried over anhydrous magnesium sulphate. After distilling off the solvent, the residual crystals were triturated with

hexane and collected by filtration. There were obtained 7.35 g of the title compound, melting at 163 - 166°C.

2$ 3(q) N-t-Butoxvcarbonvl-N'methvl-4-acetoxy-2,3,5-trimethvlaniline

5.64 ml of dehydrated triethylamine and 2.9 ml of acetyl chloride were added at room temperature to a solution of

7.2 g of N-t-butoxycarbonyl-N-methyl-4-hydroxy-2,3,5-trimethylaniline [prepared as described in step (f) above] in 100

ml of dehydrated tetrahydrofuran, and the resulting mixture was stirred for 1 hour, after which it was allowed to stand

30 overnight. The reaction mixture was then diluted with water and the aqueous mixture was extracted with ethyl acetate.

The extract was washed with water and with a saturated aqueous solution of sodium chloride, in that order, after which

it was dried over anhydrous magnesium sulphate. The solvent was removed by distillation under reduced pressure,

after which the residue was triturated with ice-cooled hexane to cause crystallization. The crystals were collected by

filtration and washed with ice-cooled hexane to give 6.25 g of the title compound, melting at 103 - 104°C.

35

3(h) N-Methyl-4-acetoxv-2,3,5-trimethylaniline hydrochloride

A mixture prepared by adding 1 00 ml of a 4 N solution of hydrogen chloride in 1 ,4-dioxane to 5.45 g of N-t-butox-

ycarbonyl-N-methyl-4-acetoxy-2,3,5-trimethylaniline [prepared as described in step (g) above] at room temperature

40 was stirred for 3 hours. At the end of this time, the reaction mixture was freed from the solvent by distillation under

reduced pressure, and the resulting residue was triturated with diisopropyl ether. The crystals thus obtained were

collected by filtration, after which they were washed with diisopropyl ether to give 4.36 g of the title compound, melting

at 172- 176°C.

45 3(i) N-Methvl-4-acetoxy-2,3,5>trimethvl-6-nitroaniline

4.3 g of ^-methyl-4-acetoxy-2,3,5-trimethylaniline hydrochloride [prepared as described in step (h) above] were

added to ice-cooled concentrated aqueous nitric acid, and the resulting mixture was stirred, whilst ice-cooling, for 10

minutes and then at room temperature for 10 minutes. At the end of this time, the reaction mixture was poured into

50 ice-water and the aqueous mixture was neutralized by the addition of sodium hydrogencarbonate, after which it was

extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride and dried

over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, after which

50 ml of diisopropyl ether and 50 ml of hexane were added to the residue. The mixture was then agitated ultrasonically

for 5 minutes. Insoluble precipitates were triturated with a 1 : 1 by volume mixture of diisopropyl ether and hexane.

55 The resulting crystals were collected by filtration, after which they were washed with a 1 : 1 by volume mixture of

diisopropyl ether and hexane to give 2.76 g of the title compound, melting at 143 - 146°C.
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3(i) 4-Acetoxv-N-methyl-3,5,6-trimethvl-1 .2-phenylenediamine

A solution of 2.65 g of N-methyl-4-acetoxy-2,3,5-trimethyl-6-nitroaniline [prepared as described in step (i) above]

in a mixture of 20 ml ethanol and 20 ml of ethyl acetate was shaken at room temperature for 3.5 hours and then at

5 40°C for 3 hours in an atmosphere of hydrogen and in the presence of 0.2 g of platinum oxide. At the end of this time,

the reaction mixture was filtered to remove the platinum oxide and the filtrate was freed from the solvent by distillation

under reduced pressure. The resulting residue was purified by column chromatography through silica gel, using a 1

:

1 by volume mixture of ethyl acetate and hexane as the eluent, to give 1 . 3 g of title compound, melting at 11 3 - 1 1 6°C.

w 3fk) S^'fS-Hvdroxv-I^^J-tetramethvlbenzimidazol^-vlmethoxv^benzylTthiazolidine^^-dione

A mixture of 1.0 g of 4-acetoxy-N-methyl-3,5,6-trimethyl-1,2-phenylenediamine [prepared as described in step
(j)

above], 27 g of 5-(4-methoxycarbonylmethoxybenzyl)thiazolidine-2,4-dione [prepared as described in step 2(g) of

Preparation 2], 5 ml of 1,4-dioxane and 25 ml of concentrated aqueous hydrochloric acid was heated under reflux for

is 2 days. At the end of this time, the reaction mixture was added to ice-water and the resulting mixture was neutralized

by the addition of sodium hydrogencarbonate. It was then extracted with ethyl acetate. The extract was washed with

a saturated aqueous solution of sodium chloride and dried over anhydrous magnesium sulphate. The solvent was then

removed by distillation under reduced pressure, after which the residue was purified by column chromatography through

silica gel, using ethyl acetate as the eluent. Fractions containing the title compound were collected and the solvent

20 was removed by distillation under reduced pressure, to give a red residual oil. 150 ml of diethyl ether were added to

the oil, and the mixture was agitated ultrasonically for 5 minutes. The precipitate which separated out was collected

by filtration and dissolved in 300 ml of tetrahydrofuran. The resulting solution was concentrated to a volume of between

about 1 0 ml and 20 ml by evaporation under reduced pressure. 200 ml of ethyl acetate were added to the concentrate,

and the mixture was agitated ultrasonically for 20 minutes. The precipitate which separated out was collected by fil-

25 tration, to give 0.52 g of the title compound, melting at 240 - 244°C and having an Rf value = 0.44 (on thin layer

chromatography on silica gel; developing solvent: ethyl acetate).

FORMULATION 1

30 Capsules

0.5 g of pravastatin sodium, 20 g of troglitazone, 1 .5 g of crospovidone (polyvinylpyrrolidone disintegrator) and 0.2

g of sodium lauryl sulphate were blended. The mixture was divided between 100 empty capsules (number 1) to give

100 capsules, each containing 5 mg of pravastatin sodium and 200 mg of troglitazone.

35

FORMULATION 2

Tablets

40 40 g of a 5% wh aqueous solution of hydroxypropylcellulose were added to a mixture of 5 g of pravastatin sodium,

2 g of Compound A, 24 g of hydroxypropylcellulose (low degree of substitution) and 86.9 g of lactose, and the resulting

mixture was kneaded to give a composition. This composition was passed through a 10 mesh (Tyler standard mesh)

screen and dried, after which it was passed through a 1 5 mesh (Tyler standard mesh) screen to give even sized grains.

1 1 .9 g of the grains and 0.1 g of magnesium stearate were mixed and the mixture was made into tablets with a tableting

*s machine, giving tablets of 6.5 mm diameter and 1 20 mg weight, each containing 5 mg of pravastatin sodium and 2 mg

of Compound A.

Claims

so

1. The use for the manufacture of a medicament for the prevention or treatment of arteriosclerosis or xanthoma, of

a first agent selected from the group consisting of HMG-COA reductase inhibitors and a second agent selected

from the group consisting of insulin sensitizers, said first and second agents being provided in a form in which they

may be administered together or within such a period as to act synergistically together.

55

2. A use according to Claim 1, in which said HMG-COA reductase inhibitor is pravastatin, lovastatin, simvastatin,

fluvastatin, rivastatin or atorvastatin.

19
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3. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin.

4. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is lovastatin.

5 5. A use according to Claim 1 , in which said HMG-COA reductase inhibitor is simvastatin.

6. A use according to Claim 1 , in which said HMG-COA reductase inhibitor is fluvastatin.

7. A use according to Claim 1 . in which said HMG-COA reductase inhibitor is rivastatin.

10

8. A use according to Claim 1 , in which said HMG-COA reductase inhibitor is atorvastatin.

9. A use according to Claim 1 , in which said insulin sensitizer is a thiazolidinedione compound, an oxazolidinedione

compound or an oxathiadiazole compound.

15

10. A use according to Claim 9, in which said insulin sensitizer is troglitazone, pioglitazone, englitazone, BRL-49653,

5-(4-{2-[1-(4-2'-pyridylphenyl)ethylideneamin

ylimidazo[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2 >
4-dione, 5-[4-(6-methoxy-1-methylbenzimidazol-2-yl-

methoxy)benzyl]thiazolidine-2 >
4-dione

>

5-[4-(1-methylbenzimidazol-2-ylmethoxy)benzyl]thtazolidine-2,4-dione

20 and 5-[4-(5-hydroxy-1 f
4,6,7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

11. A use according to Claim 1 , in which said insulin sensitizer is troglitazone.

12. A use according to Claim 1 , in which said insulin sensitizer is pioglitazone.

25

13. A use according to Claim 1 , in which said insulin sensitizer is englitazone.

14. A use according to Claim 1 , in which said insulin sensitizer is BRL-49653.

30 15. A use according to Claim 1 , in which said insulin sensitizer is 5-(4-{2-[1-(4-2
,

-pyridylphenyl)ethylideneaminooxy}

ethoxy}benzyl)thiazolidine-2,4-dione.

16. A use according to Claim 1, in which said insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo[5,4-b]-pyridin-

2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride.

35

1 7. A use according to Claim 1 , in which said insulin sensitizer is 5-|4-(6-methoxy-1 -methylbenzimidazol-2-yl-methoxy)

benzyl]thiazolidine-2,4-dione.

18. A use according to Claim 1, in which said insulin sensitizer is 5-[4-(1-methylbenzimidazol-2-ylmethoxy)benzyl]

40 thiazolidine-2,4-dione.

19. A use according to Claim 1, in which said insulin sensitizer is S-K-fS-hydroxy-I^^J-tetramethylbenzimidazol-

2-yImethoxy)benzyl]thiazolidine-2,4-dione.

45 20. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is troglitazone.

21. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is pioglitazone.

so

22. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is englitazone.

23. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

55 is BRL-49653.

24. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is 5-(4-{2-[1-(4-2'-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione.

20
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25. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is 5-{4-(5-methoxy-3-methytimidazo[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazoli^ or its hydrochloride.

26. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

5 is 5- [4- (6-methoxy-1 -methylbenzimidazol-2-yl-methoxy)benzyl]thiazolidine-2,4-dione.

27. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is 5-[4-(1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

10 28. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is S-K^S-hydroxy-l^.e.y-tetramethylbenzimidazol^-ylmethoxyJbenzyllthiazolidine^^-dione.

29. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

troglitazone.

75

30. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

pioglitazone.

31. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

20 englitazone.

32. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

BRL-49653.

25 33. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

5-(4-{2-[1-(4-2
,-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione.

34. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

5-{4-(5-methoxy-3-methylimidazo[5 1
4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride.

30

35. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

5-[4-(6-methoxy-1-methylbenzimida2ol-2-yl-methoxy)benzyl]thiazolidine-2 >
4-dione.

36. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

35 5-[4-(1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

37. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

S-^-fS-hydroxy-l^.e.y-tetramethylbenzimidazol^-ylmethoxyJbenzylJthiazolidine^^-dione.

40 38. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is troglitazone.

39. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is pioglitazone.

45

40. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is englitazone.

41. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

50 js BRL-49653.

42. A use according to Claim 1 , in which said HMG-COA reductase inhibitor is simvastatin and said insulin sensitizer

is 5-(4-{2-[1-(4-2'-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione.

55 43. a use according to Claim 1 , in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is 5-{4-(5-methoxy-3-methylimidazo[5 1
4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2 )

4-dione or its hydrochloride.

44. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

21
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is 5-[4-(6-methoxyO-methylbenz^

45. A use according to Claim 1 , in which said HMG-COA reductase inhibitor is simvastatin and said insulin sensitizer

is 5-[4-(1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

5

46. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is 5-[4-(5-hydroxy-1,4,67-tetramethylben

47. A use according to Claim 1, in which said HMG-COA reductase inhibitor is fluvastatin and said insulin sensitizer

10 is troglitazone.

48. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is pioglitazone.

is 49. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is englitazone.

50. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is BRL-49653.

20

51. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is 5-(4-{2-[1-(4-2
,-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione.

52. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

25 is 5-{4-(5-methoxy-3-methylimidazo[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride.

53. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is S-^-te-methoxy-l-methylbenzimidazol^-yl-methoxyJbenzyllthiazolidine^^-dione.

30 54. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is 5- [4- (l-methylbenzimidazol-2-ylmethoxy)benzyl]thiazoiidine-2,4-dione.

55. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is S-^-lS-hydroxy-l^.e.y-tetramethylbenzimidazol^-ylmethoxyJbenzyllthiazolidine^^-dione.

35

56. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

troglitazone.

57. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

40 pioglitazone.

58. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

englitazone.

45 59. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

BRL-49653.

60. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

5-(4-{2-[1-(4-2
,-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2 r

4-dione.

so

61. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

5-{4-(5-methoxy-3-methylimidazo[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4<iioneor its hydrochloride.

62. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

55 5-[4-(6-methoxy-1-methylbenzimidazol-2-yl-methoxy)benzyl]thiazolidine-2 l
4-dione.

63. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

S-^-tl-methylbenzimidazol^-ylmethoxyJbenzyqthiazolidine^^-dione.

22
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64. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

S-^-fS-hydroxy-l^.ej-tetramethylbenzimidazol^-ylmethoxyJbenzyllthiazolidine^^-dione.

65. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

s is troglitazone.

66. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is pioglitazone.

10 67. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is englitazone.

68. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is BRL-49653.
15

69. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is 5-(4-{2-[1-(4-2
,-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione.

70. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

20
js 5-{4-(5-methoxy-3-methylimidazo[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2 1

4-dione or its hydrochloride.

71. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is 5-[4-(6-methoxy-1-methylbenzimidazol-2-yl-methoxy)benzyl]thiazolidine-2,4-dione.

25 72. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is 5-[4-(1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

73. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is 5-[4-(5-hydroxy-1,4,6,7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2 J
4-dione.

30

74. A packaged pharmaceutical formulation tor the treatment or prophylaxis of arteriosclerosis or xanthoma, compris-

ing a first agent selected from the group consisting of HMG-CoA reductase inhibitors and a second agent selected

from the group consisting of insulin sensitizers, said first and second agents being in admixture or packaged sep-

arately, in which said first and second agents are as defined in any one of Claims 1 to 73.

35

75. A packaged pharmaceutical formulation according to Claim 74, in which agents are supplied in separate portions

of said package.

76. A pharmaceutical composition for the treatment or prophylaxis of arteriosclerosis or xanthoma, comprising a first

40 agent selected from the group consisting of HMG-CoA reductase inhibitors and a second agent selected from the

group consisting of insulin sensitizers, in which said first and second agents are as defined in any one of Claims

1 to 73.

45

50

55
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Description

[0001] The present invention relates to uses of certain compounds in the manufacture of a medicament and formu-

lations of said compounds for the treatment and prophylaxis of arteriosclerosis and/or xanthoma.

5 [0002] Throughout the world, in recent years, the tendency has been for the incidence of coronary artery disease

and arteriosclerosis, including atherosclerosis, to increase, even in those countries in which hitherto they have not

been prevalent. Amongst the factors implicated in such an increase are changes in lifestyle, including the "Western"

meat-rich diet, and the adoption of such a diet even in countries where it is not traditional, and the general increase in

the average age of the population. As a result, these diseases and arteriosclerosis, in particular, are widely feared as

10 arteriosclerosis is a well known potential cause of unexpected death, for example by such sequelae of arteriosclerosis

as myocardial infarction.

[0003] One of the main risk factors implicated in these diseases is a high blood plasma lipid level, particularly a high

blood plasma cholesterol level . There have, therefore, been many attempts to use an agent which lowers the cholesterol

level in order to prevent and cure these diseases, and many compounds have been developed which, to a greater or

15 lesser extent, have this effect. For example, one such compound, which has been very successful and is very well

known is pravastatin, which is a lipid regulating agent and is an inhibitor of 3-hydroxy-3-methylglutaryl-coenzyme A

reductase (hereinafter referred to as "HMG-CoA reductase inhibitor") which is believed to act on the rate-determining

step of cholesterol biosynthesis. It has been reported that coronary arteriosclerosis and xanthoma may be prevented

in rabbits receiving pravastatin, but its efficacy remains insufficient [Biochimica et Biophysica Acta, 960, 294 - 302

20 (1 988)]. Studies to control coronary arteriosclerosis and xanthoma have been carried out using a combination of two

lipid regulating agents, pravastatin and cholestyramine, which is well known as an agent for lowering lipoprotein levels,

but the efficacy of this combination also remains insufficient [Atherosclerosis, 83, 69 - 80 (1990)].

[0004] It has been proposed in Japanese Patent Kokai Application No. Hei 7-41423 that a specific class of insulin

resistance-improving agents, for example troglitazone, may be effective in the treatment and prophylaxis of arterio-

25 sclerosis, particularly atherosclerosis, but, again, the efficacy of such compounds is not quite satisfactory.

[0005] EP-A-749751 , which was published after the priority and filing dates of the present application but which has

an earlier priority date, discloses pharmaceutical compositions comprising a statin derivative and an insulin sensitivity

enhancer, for the treatment of diabetes.

[0006] We have now surprisingly found that the application of a combination of one or more HMG-CoA reductase

30 inhibitors with one or more insulin sensitizers exhibits a synergistic effect and is significantly better at preventing and/

or treating arteriosclerosis and/or xanthoma than is either of the components of the combination alone. Indeed, em-

ploying the new combination of the present invention, these diseases may be slowly but steadily curable.

[0007] Thus, in a first aspect, the present invention consists in the use for the manufacture of a medicament for the

prevention or treatment of arteriosclerosis or xanthoma, of a first agent selected from the group consisting of HMG-
35 CoA reductase inhibitors and a second agent selected from the group consisting of insulin sensitizers, said first and

second agents being provided in a form in which they may be administered together or within such a period as to act

synergistically together.

[0008] The invention also provides a packaged pharmaceutical formulation for the treatment or prophylaxis of arte-

riosclerosis or xanthoma, comprising a first agent selected from the group consisting of HMG-CoA reductase inhibitors

40 and a second agent selected from the group consisting of insulin sensitizers, said first and second agents being supplied

in separate portions of the package.

[0009] At present, the experimental evidence seems to us to suggest that the synergistic effect arises from an inter-

action between the modes of action of the two classes of compounds, the HMG-CoA reductase inhibitors and the

insulin sensitizers, and so the chemical structure of the compounds is believed to be of less importance than their

45 activities. Accordingly, any compound having HMG-CoA reductase inhibitory activity may be used as the first agent,

whilst any compound having insulin sensitizing activity may be used as the second agent.

[0010] The HMG-CoA reductase inhibitors are commonly used for the treatment or prophylaxis of hyperlipemia, and

may comprise naturally occurring substances which originate in the metabolism of microorganisms, semi-synthetic

substances derived therefrom and totally synthetic substances. Of these compounds, examples of preferred corn-

so pounds include pravastatin, lovastatin, simvastatin, fluvastatin, rivastatin and atorvastatin. Pravastatin is disclosed in

Japanese Patent Publication No. Sho 61-13699 and in US Patents No. 4 346 227 and 4 448 979, and its formula (as

the sodium salt) is sodium 1 ,2,6,7,8,8a-hexahydro-6,8-tetrahydroxy-2-methyl-1-naphthaleneheptanoate. Lovastatin is

disclosed in Japanese Patent Kokai Application No. Sho 58-1 6875 and in European Patent No. 22 478, and its formula

is6-{2-[1,2,6,7,8,8a-hexahydro-8-(2-methylbuty^

55 2-one. Simvastatin is disclosed in Japanese Patent Kokai Application No. Hei 1-1476 and in European Patent No. 33

538, and its formula is 6-{2-[1 ,2,6,7,-8,8a-hexahydro-8-(2,2-dimethylbutyloxy)-2,6-dimethyl-1-naphthyl]ethyl}tetrahy-

dro-4-hydroxy-2H-pyran-2-one. Fluvastatin is disclosed in Japanese Patent Publication No. Hei 2-46031 and in US

Patent No. 4 739 073, and its formula (as the sodium salt) is sodium 7-[3-(4-fluorophenyl)-1-methylethyl)-1H-indol-

2



EP 0 753 298 B1

2-yl)-3,5-dihydroxy-6-heptanoate. Rivastatin is disclosed in Japanese Patent Kokai Application No. Hei 1-216974 and

in US Patents No. 5 006 530, 5 1 69 857 and 5 401 746, and its formula (as the sodium salt) is sodium 7-(4-fluorophenyl)-

2,6-diisopropyl-5-methoxymethylpyridin-3-yl)-3,5-dihydroxy-6-heptanoate. Atorvastatin is disclosed in Japanese Pat-

ent Kokai Application No. Hei 3-58967 and in US Patent No. 5 273 995, and its formula is 2-(4-fluorophenyl)-5-(1 -math-

5 ylethyl)-3-phenyl-4-(phenylcarbamoyl)-IH-pyrrole-1 -(2,4-dihydroxyhexanoic) acid.

[0011] The insulin sensitizer, the other active ingredient of the invention, may also be referred to as an insulin resist-

ance-improving agent, and was originally used for the prevention and/or treatment of diabetes. The term embraces a

wide variety of compounds, typically thiazolidinedione compounds, oxazolidinedione compounds and oxathiadiazole

compounds.

10 [0012] These compounds are disclosed in, for example, Japanese Patent Kokai Applications No. Hei 4-69383 and

Hei 7-330728, WO 89/08651 , WO 91/07107, WO 92/02520, WO 94/01433, and US Patents No. 4 287 200, 4 340 605,

4 43B 141 , 4 444 779, 4 461 902, 4 572 912, 4 687 777, 4 703 052, 4 725 610, 4 873 255, 4 897 393, 4 897 405, 4

918 091 , 4 948 900, 5 002 953, 5 061 717, 5 120 754, 5 132 317, 5 194 443, 5 223 522, 5 232 925, 5 260 445 and

European Patent No. 676 398 etc. Of these, examples of preferred compounds include troglitazone, pioglitazone,

15 englitazone, BRL-49653, 5-(4-{2-[1-(4-2'-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione

(hereinafter referred to as "Compound A"), 5-{4-(5-methoxy-3-methylimidazo[5,4-b]pyridin-2-ylmethoxy)benzyl}thia2o-

lidine-2,4-dione (preferably as its hydrochloride), 5-[4-(6-methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazoli-

dine-2,4-dione, 5-[4-(1 -methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione and 5-[4-(5-hydroxy-1 ,4,6,7-te-

tramethyIbenzimidazol-2-ylmethoxy)benzy!]thiazolidine-2,4-dione. Troglitazone is disclosed in Japanese Patent Pub-

20 lication No. Hei 2-31 079 and in US Patent No. 4 572 912, and its formula is 5-{4-[(6-hydroxy-2,5,7,8-tetramethylchro-

man-2-yl)methoxy]benzyl}-2,4-thiazolidinedione. Pioglitazone is disclosed in Japanese Patent Publication No. Sho

62-42903 and No. Hei 5-66956 and in US Patents No. 4 287 200, 4 340 605, 4 438 141, 4 444 779 and 4 725 610,

and its formula is 5-{4-[2-(5-ethylpyridin-2-yl)ethoxy]benzyl}-2,4-thiazolidinedione. Englitazone is disclosed in Japa-

nese Patent Publication No. Hei 5-86953 and in US Patent No. 4 703 052, and its formula is 5-[3,4-dihydro-2-(phenyl-

25 methyl)-2H-benzopyran-6-ylmethyQ-2,4-thiazolidinedione. BRL-49653 is disclosed in Japanese Patent Kokai Applica-

tion No. Hei 1-131169 and in US Patents No. 5 002 953, 5 194 443, 5 232 925 and 5 260 445, and its formula is 5-{4-

[2-methyl-2-(pyridin-2-ylamino)ethoxy]benzyl}-2,4-thiazolidinedione. Compound A is described in European Patent No.

708 098. 5-{4-(5-Methoxy-3-methylimidazo[5,4-b]pyridin-2-yi-methoxy)benzyl}thiazolidine-2,4-dione (and its hydro-

chloride) are disclosed in Japanese Patent Kokai Application No. Hei 7-330728 and in European Patent No. 676 398.

30 The above compounds may be prepared as described in the prior art referred to above. 5-[4-(6-Methoxy-l-methylben-

zimidazol^-ylmethoxyjbenzyljthiazolidine^^-dione, 5-[4-(1-methylbenzimidazol-2-yl-methoxy)benzyl]thiazolidine-

2,4-dione and 5-[4-(5-hydroxy-1 ,4,6,7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione are dis-

closed in European Patent Application No. 96303940.9, and may be prepared as described hereafter.

[0013] Preferred combinations of the first and second agents of the present invention include the following:

35

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is troglitazone;

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is pioglitazone;

40 the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is englitazone;

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is BRL-49653;

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is 5-(4-{2-[1-(4-2'-pyridylphenyl)ethyli-

45 deneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo

[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride;

so the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is 5-[4-(6-methoxy-1-methylbenzimida-

zol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is 5-[4-(1 -methylbenzimidazol-2-ylmeth-

oxy)benzyl]thiazolidine-2,4-dione;

55

the HMG-CoA reductase inhibitor is pravastatin and the insulin sensitizer is 5-[4-(5-hydroxy-1,4,6,7-tetramethyl-

benzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

3
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the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is troglitazone;

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is pioglitazone;

5 the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is englitazone;

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is BRL-49653;

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is 5-(4-{2-[1-(4-2'-pyridylphenyl)ethylide-

10 neaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo[5 l
4-b]

pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride;

is the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is 5-[4-(6-methoxy«1-methylbenzimidazol-

2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is 5-[4-(1-methylbenzimidazol-2-ylmeth-

oxy)benzyl]thiazo!idine-2,4-dione;

20

the HMG-CoA reductase inhibitor is lovastatin and the insulin sensitizer is 5-[4-(5-hydroxy-1 ,4,6,7-tetramethylben-

zimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is troglitazone;

25

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is pioglitazone;

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is englitazone;

30 the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is BRL-49653;

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is 5-(4-{2-[1-(4-2'-pyridylphenyl)ethyli-

deneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione;

35 the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo

[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride;

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is 5-[4-(6-methoxy-1-methylbenzimida-

zol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

40

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is 5-[4-(1 -methylbenzimidazol-2-ylmeth-

oxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is simvastatin and the insulin sensitizer is 5-[4-(5-hydroxy- 1,4,6,7-tetramethyl-

45 benzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is troglitazone;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is pioglitazone;

50

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is englitazone;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is BRL-49653;

55 the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is 5-(4-{2-[1 -(4-2
,

-pyridylphenyl)ethylide-

neaminooxy]ethoxy}benzyl)thiazoiidine-2,4-dione;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is 5^4-(5-methoxy-3-methylimidazo[5,4-b]

4
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pyridin^-ylmethoxyjbenzyijthiazolidine^-dione or its hydrochloride;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is 5-[4-(6-methoxy-1 -methylbenzimidazol-

2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is 5-[4-(1-methylbenzimidazol-2-ylmeth-

oxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is fluvastatin and the insulin sensitizer is 5-[4-(5-hydroxy-1,4,6,7-tetramethyl-

benzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is troglitazone;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is pioglitazone;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is englitazone;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is BRL-49653;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is 5-(4-{2-[1-(4-2'-pyridylphenyl)ethylide-

neaminooxy]ethoxy}benzyl)thiazo!idine-2,4-dione;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo[5,4-b}

pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is 5-[4-(6-methoxy-1-methylbenzimidazol-

2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is 5-[4-(1 -methylbenzimidazol-2-ylmethoxy)

benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is rivastatin and the insulin sensitizer is 5-[4-(5-hydroxy-1 ,4,6,7-tetramethylben-

zimidazol-2-ylmethoxy)benzyl]thiazolidine-2 t
4-dione;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is troglitazone;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is pioglitazone;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is englitazone;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is BRL-49653;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is 5-(4-{2-[1-(4-2'-pyridylphenyl)ethyli-

deneaminooxy]ethoxy}benzyl)thiazolidine-2,4- dione;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo

[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is 5-[4-(6-methoxy-1-methylbenzimida-

zol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione;

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is 5-[4-(1 -methylbenzimidazol-2-ylmeth-

oxy)benzyl]thiazolidine-2,4-dione; and

the HMG-CoA reductase inhibitor is atorvastatin and the insulin sensitizer is 5-[4-(5-hydroxy-1,4
t
6,7-tetramethyl-

benzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

[0014] The active ingredients used in the present invention comprise, first, one or more HMG-CoA reductase inhib-
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itors and, second, one or more insulin sensitizers or insulin resistance-improving agents. According to the invention,

a combination of the HMG-CoA reductase inhibitor and the insulin sensitizer exhibits a synergistic effect in comparison

with the application of the respective components alone, as shown below. Interestingly, such synergism appears to

occur even if the compounds of the two classes do not always exist simultaneously in the body. That is, the synergistic

5 effect may be observed even when the concentration of one of the compounds of the two classes in the blood is less

than that required by itself to exhibit any appreciable effect. Although it is a mere conjecture, it is thought that, when

a compound of one of the two classes is received in the body and transported to a receptor, it actuates a "switch" in

vivo. After some time, the level of the compound in the blood may have decreased to a value at which it seems that

no further effect should be observed, but the "switch" may still be actuated, thus maintaining the preventive and/or

10 therapeutic effect for arteriosclerosis and/or xanthoma inherent in the compounds of that class. When a compound of

the other class is administered to a patient in this state, the effect on the prevention and/or treatment of arteriosclerosis

and/or xanthoma may be combined with the effect resulting from the previous administration of the other compound,

and the effects of the two compounds operate together in a favourable synergistic manner. It is, of course, obvious

that it may well be convenient to administer the two compounds simultaneously in clinical practice. Therefore, the HMG-

15 CoA reductase inhibitor and the insulin sensitizer may be administered together in the form of a combined preparation.

Alternatively, if it is difficult to mix the two agents, either because of some incompatibility between them or for some

other reason, for example problems in the mixing process, the two active agents may be administered separately in

the form of single doses. As described above, since the compounds of the two classes exhibit together a synergistic

effect, they may be administered almost simultaneously or at suitable intervals. The maximum interval acceptable for

20 administering the compounds of the two classes in order to achieve the synergistic effect of the present invention may

be confirmed by clinical practice or by experiments using animals.

[0015] The HMG-CoA reductase inhibitors and insulin sensitizers of the present invention may generally be admin-

istered orally. Accordingly, the compounds of the two classes may be separately prepared as two unit dosage forms

or may be mixed physically to give a single unit dosage form. Examples of such formulations include, for example,

25 powders, granules, tablets or capsules. These pharmaceutical formulations may be produced by conventional means

well known in the pharmaceutical field.

[001 6] In the present invention, the individual doses of the HMG-CoA reductase inhibitors and the insulin sensitizers

and the ratio of between the amounts of the HMG-CoA reductase inhibitors and the insulin sensitizers may vary widely,

depending upon the activity of each compound and upon other factors, such as the condition, age and body weight of

30 the patient. For example, in the case of the insulin sensitizer, the potency of BRL-49653 is about 1 00 times higher than

that of trogiitazone in vivo in a diabetic animal model, allowing the dose of these two compounds to differ in theory by

around two orders of magnitude, and, in practice, to differ by around one order of magnitude. The dose of each of the

HMG-CoA reductase inhibitors and the insulin sensitizers, where they are used in the treatment of arteriosclerosis or

xanthoma, would normally be expected to be lower than that which is used when the two compounds are employed

35 separately for their original uses, that is as antihyperlipidemic and antidiabetic agents. Their doses are further lowered

to some extent by the synergistic effect due to the combination of the compounds of the two classes. For example,

where pravastatin and trogiitazone are used in accordance with the invention, their daily doses are preferably within

the range of from 1 mg to 40 mg and from 1 mg to 500 mg, respectively, as compared with doses of from 5 mg to 80

mg and from 10 mg to 1000 mg, respectively, where the compounds are employed for their original uses as antihyper-

40 lipidemic and antidiabetic agents.

[0017] More generally, although, as remarked above, the dose of the HMG-CoA reductase inhibitors and the insulin

sensitizers according to the invention may widely vary, the daily dose is normally within the range of from 0.01 mg to

40 mg, preferably from 1 mg to 40 mg, and from 0.05 mg to 500 mg, preferably from 1 mg to 500 mg, respectively.

[001 8] The ratio between the compounds of these the two classes may also vary widely, however, we prefer that the

45 ratio of the HMG-CoA reductase inhibitor to the insulin sensitizer should be within the range of from 1 : 200 to 200 : 1

by weight, preferably from 1 : 100 to 10 : 1 and more preferably from 1 : 50 to 5 : 1 by weight.

[0019] The HMG-CoA reductase inhibitor and the insulin sensitizer in accordance with the invention are preferably

administered simultaneously or almost simultaneously at a daily dose as described above, and may be administered

as a single dose or as divided doses.

so [0020] The compounds and compositions of the present invention can be administered in various forms, depending

on the disease or disorder to be treated and the age, condition and body weight of the patient, as is well known in the

art. For example, where the compounds or compositions are to be administered orally, they may be formulated as

tablets, capsules, granules, powders or syrups; or for parenteral administration, they may be formulated as injections

(intravenous, intramuscular or subcutaneous), drop infusion preparations or suppositories. For application by the oph-

55 thalmic mucous membrane route, they may be formulated as eyedrops or eye ointments. These formulations can be

prepared by conventional means, and, if desired, the active ingredient may be mixed with any conventional additive,

such as an excipient, a binder, a disintegrating agent, a lubricant, a corrigent, a solubilizing agent, a suspension aid,

an emulsifying agent or a coating agent.

6
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[0021] Examples of vehicles which may be employed include: organic vehicles including; sugar derivatives, such as

lactose, sucrose, glucose, mannitol and sorbitol; starch derivatives, such as corn starch, potato starch, a-starch, dextrin

and carboxymethylstarch; cellulose derivatives, such as crystalline cellulose, low-substituted hydroxypropylcellulose,

hydroxypropylmethylcellulose, carboxymethylcellulose, calcium carboxymethylcellulose and internally bridged sodium

5 carboxymethylcellulose; gum arabic; dextran; Pullulane; and inorganic vehicles including silicate derivatives, such as

light silicic anhydride, synthetic aluminium silicate and magnesium aluminate metasilicate; phosphates, such as calcium

phosphate; carbonates, such as calcium carbonate; and sulphates, such as calcium sulphate.

[0022] Examples of lubricants which may be employed include: stearic acid; metal stearates, such as calcium stea-

rate and magnesium stearate; talc; colloidal silica; waxes, such as beeswax and spermaceti wax; boric acid; adipic

10 acid; sulphates, such as sodium sulphate; glycol; fumaric acid; sodium benzoate; DL-leucine; fatty acid sodium salts;

lauryl sulphates, such as sodium lauryl sulphate and magnesium lauryl sulphate; silicates, such as silicic anhydride

and silicic acid hydrate; and the aforementioned starch derivatives.

[0023] Examples of binders which may be employed include: polyvinylpyrrolidone; macrogol; and the same com-

pounds as are mentioned above for the vehicles.

is [0024] Examples of disintegrators which may be employed include: the same compounds as are mentioned above

for the vehicles; and chemically modified starches and celluloses, such as sodium crosscarmellose, sodium car-

boxymethylstarch and bridged polyvinylpyrrolidone.

[0025] Examples of stabilizers which may be employed include: paraoxybenzoates, such as methylparabene and

propylparabene; alcohols, such as chlorobutanol, benzyl alcohol and phenylethyl alcohol; benzalkonium chloride; phe-

20 nols, such as phenol and cresol; thimerosal; dehydroacetic acid; and sorbic acid.

[0026] Examples of corrigents which may be employed include: sweetening agents, acidifiers and spices.

[0027] The present invention is further illustrated by the following Examples, which demonstrate the enhanced activity

achieved by the synergistic combination of the present invention. In addition, the subsequent Formulations illustrate

the pharmaceutical formulations which may be prepared and the Preparations illustrate the preparation of certain of

25 the insulin sensitizers used in the present invention.

EXAMPLE 1

[0028] WHHL rabbits [2-3 months of age, the Watanabe heritable hyperlipidaeic rabbit described in Biochimica et

30 Biophysica Acta, 960 , 294 - 302 (1988)] were randomly assigned to a control group (7 animals, group A), a group

receiving pravastatin alone (5 animals, Group B), a group receiving troglitazone alone (7 animals, Group C), and a

group receiving a combination of both active substances (6 animals, Group D). Pravastatin was administered orally

by gavage at a dose of 50 mg/kg/day once-daily and troglitazone was given in the diet, containing 100 mg/kg of the

substance for 32 weeks. The ingested amount was limited to a daily 120 g per rabbit. Blood was withdrawn from the

35 animal immediately before starting the study and 4, 8, 12, 16, 20, 24, 28 and 32 weeks after starting the study, and

the total cholesterol levels (mg/dl) were determined for each blood sample. The levels are reported as a percentage

(%) of the levels measured immediately before starting the study. The results are shown in Table 1 . The animals were

sacrificed and necropsied at week 32 to examine (a) the percent lesion area (%> in the total, thoracic or abdominal

portion of the aorta; (b) the stenosis (%) of the coronary arteries and (c) the incidence (%) of xanthoma in the digital

40 joints.

[0029] The results are shown in Table 2, Table 3 and Table 4. The values actually measured are represented as an

average value ± standard error in those Tables.

45

50

55
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TABLE 1

Week Group A Group B Group C Group D

0 (981 +25)*

(100)

(988 + 19)*

(100)

(967 + 54)*

(100)

(988 + 47)*

(100)

4 103 87 88 70

8 102 87 89 69

12 98 81 78 66

16 98 81 83 65

20 90 75 72 57

24 83 68 73 59
|

28 79 68 77 61

32 76 60 76 61

*actually measured volume (mg/dl)

TABLE 2

Lesion area (%)

Total aorta Thoracic aorta Abdominal aorta

Group A 65.7 + 3.9 79.3 + 5.4 29.9 ±4.4

Group B 53.8 + 8.2 64.6 ± 10.4 28.2 ±8.1

Group C 51.7 + 7.7 57.9 + 9.9 27.6 ± 7.0

Group D 41.3 + 7.7* 44.0 + 9.5* 21.3 ±7.3*

* p<0.05. Significantly different against the control group under the Mann-Whitney's

U-Test.

8
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TABLES

Coronary stenosis (%)

Group Number

of

animals

MLC MRC LAD LCX RCA LSP

A 3 61 79 24 47 13 40

B 2 71 81. 16 34 18 9

C 3 59 83 11 39 7 31

D 3 39 81 3 23 1 27

MLC: main left coronary artery

MRC: main right coronary artery

LAD: left anterior descending artery

LCX: left circumflex artery

RCA: right coronary artery

LSP: left septal artery

TABLE 4

Incidence of xanthoma (%\

Foreleg Hind leg Total

Group A 100(14/14) 100(14/14) 100 (28/28)

Group B 80 (8/10) 80 (8/ 10) 80(16/20)

Group C 86 (12/14) 29 (4/14) 57 (16/28)

Group D 0 (0/12) 0 (0/12) 0 (0/24)

The values in parentheses indicate the number of injured legs/the number of examined

legs.

[0030] As can be seen from the above example, no significant difference was observed in the change of plasma

9
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cholesterol levels at 32 weeks after administration between group D (which received a combination of both agents)

and group B (which received pravastatin alone). In contrast,.there was observed clear synergism in the percent lesion

area ratio (lesion area/total artery area in %) by comparing Group D (combination treatment) with Groups B and C
(single agent treatment) as shown above. Synergism was observed in preventing coronary stenosis in respect of the

5 left anterior descending artery, the left circumflex artery and the right coronary artery. Development of xanthoma on

the digital joints was entirely prevented in Group D, thus demonstrating clear synergism.

[0031] Thus, although the levels of plasma cholesterol revealed no significant difference when comparing the groups

administered a combination of an HMG-CoA reductase inhibitor and an insulin sensitizer with the groups administered

the active agent alone, the combination of both active agents synergistically prevented progression of the arterioscle-

10 rosis, particularly of the thoracic aorta. These results could not be imagined from the state of the prior art.

EXAMPLE 2

[0032] Male WHHL rabbits (2-3 months of age) which showed almost no arterial lesions were randomly assigned to

15 a control group (7 animals, Group A), to a group subjected to oral administration of pravastatin alone (6 animals, 50

mg/kg, group B), to a group subjected to oral administration of pioglitazone alone (7 animals, 20 mg/kg, Group C), to

a group subjected to oral administration of 5-(4-{2-[1-(4-2
,-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolid-

ine-2,4-dione (hereinafter Compound A, as described in EP 708 098, 7 animals, 10 mg/kg, Group D), to a group sub-

jected to oral administration of a combination of pravastatin and pioglitazone (6 animals, 50+20 mg/kg, Group E), and

20 to a group subjected to oral administration of combination of pravastatin and Compound A (7 animals, 50+10 mg/kg,

Group F).

[0033] Each test compound was administered for eight months to the rabbits in the form of an aqueous suspension

(0.5% carboxymethyicellulose added). In the control group, a 0.5% carboxymethylcellulose solution only was admin-

istered. One month after the start of administration and thereafter, it was observed that the serum cholesterol in Groups

25 b, E and F was maintained at a lower level than that of the control group, and a 22 to 34% reduction of the serum

cholesterol levels were observed in those groups. However, no reduction of the serum cholesterol levels were observed

in Groups C and D.

[0034] The percentage area covered by lesions at the aortic arch and over the whole aorta are shown in Table 5.

30

TABLE 5

Lesion Area (%)

Group Aortic Arch Total Aorta

A 82 ± 5 (100) 59±5(100)

B 59+ 11 (72) * 35 + 6 (70)

C 72+ 10(88) 54+ 8 (108)

D 63 ± 9 (77) 38 ± 8 (76)

E ** 43 ±2(52) * 31 ±4 (62)

F ** 33 + 8 (40)
** 26 ± 5 (52)

50

The values actually measured are represented by the mean value plus or minus standard

error. The numbers in parentheses represent the percentage lesion area against the

control group.

10
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*p<0.05, **p<0.01; significant difference against the control group under the Mann-

Whitney's U-Test

[0035] A significant difference (p<0.05) was observed between Groups B and F, between Groups C and E and be-

tween Groups D and F at the aortic arch, and between Groups C and E over the total aorta.

[0036] The average thickening of intima in aorta was measured and the results are shown in Table 6.

TABLE 6

Average thickening of intima (am) in aorta

Group Aortic Arch Total Aorta

A 237 + 63 (100) 154 + 33 (100)

B 194 ± 42 (82) 126 + 22 (82)

C 245 + 37(103) 177 + 26(115)

D 291 + 51 (123) 162 + 22 (105)

E 189 + 29 (80) 118 + 10(77)

F 146 + 36 (62) 94+18(61)

The values actually measured are represented as the mean value plus or minus a

standard error (jim). The numbers in parentheses represent the percentage intimal

thickening against the control group. A significant difference was observed between

Groups D and F at the aortic arch, and between Groups C and E and between Groups D

and F over the total aorta (p<0.05) under the Mann-Whitney's U-Test.

[0037] The average thickening of the intima is calculated by the cross-sectional area of the aortic tunica intima one

section from the arch and two sections from the thoracic and abdominal portions, divided by the length of the tunica

media.

[0038] A slight suppression of intimal thickening was observed in Group B, whilst no suppression of hypertrophy was

observed in Groups C and D. The suppression of intimal thickening in Groups E and F was observed against that in

Groups C and D.

[0039] The aortic cholesterol content was measured The tunica media and tunica intima at the aortic arch and at the

thoracic and abdominal aorta were peeled away with tweezers and cut into pieces. The pieces were extracted with a

2 : 1 by volume mixture of chloroform and methanol.

[0040] The chloroform phase was separated and evaporated to dryness and the residue was dissolved in isopropanol.

The total cholesterol and the free cholesterol were measured by a conventional enzymatic method.

[0041] The results are shown in Tables 7a and 7b.

11
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TABLE 7a

Cholesterol Content of Aortic Arch

Group Total Free Esterified

A 27.1 +3.3 (100) 20.6 + 2.9 (100) 6.5 + 1.4(100)

B 24.9 + 5.2 (92) 18.6 + 4.4 (90) 6.4+1.1 (98)

C 33..S ± 4.5 (124) 26.9 ±2.3 (131) 6.6 + 2.7(102)

D 21.4 + 0.7(79) 16.9+1.8 (82) 4.5 + 1.3 (69)

E 24.3 + 2.8 (90) 18.0 + 2.4 (87) 6.3 + 1.8 (97)

F 18.5 + 2.6 (68) 16..3 + 2.5 (79) 2.2 + 0.8 (34)*

TABLE 7b

Cholesterol level of Thoracic and Abdominal Aorta

Group Total Free Esterified

A 20.1 ±2.3 (100) 14.8 ±2.3 (100) 5.3 ± 1.7 (100)

B 17.2 ± 1.6(86) 12.5 ± 1.3 (84) 4:7 ± 0.7 (89)

C 33.9 ±7.3 (169) 23.4±3.8(158) 10.5 ±3.8 (198)

D 14.0 ± 1.7 (70) 9.2 ± 1.0(62) 4.9 ± 0.9 (92)

. E 1 1.7 ± .2.2(58)* 8.5 ± 1.9 (57) 3.2 ±0.8 (60)

F 1 1.7 ± 1.7 (58)** 7.8 ±1.2 (53)* 3.9 ±0.7 (74) :

Data are expressed by the mean plus or minus standard error (mg/g tissue). The

values in parentheses indicate the percentage against the control. A significant

difference against the control group was observed by the unpaired student t-test:

p<0.05; **p<0.02.

[0042] As is clear from Table 7, the total cholesterol levels of the thoracic and abdominal aorta are lower in Groups

E and F than in Groups B, C and D. There was no clear cut trend between the free and esterified cholesterol levels.

12
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The results are similar to those of the rate of lesion area.

[0043] The incidence and the degree of xanthoma of the four legs were measured. The results are shown in Table 8.

TABLE 8

Group Incidence Distribution

severity of les

of

ion

Frequency of

massive

xanthoma

r oreiegs 1 UldJ + -H- +++

A 100

f 14/1

100

n4/i4i

100(28/28) 0 12 10 6 57

B 100
"w

(12/12)

75 *

(9/12)

M">'*>

(21/24)

3 11 i 8 2 42
'")

C 100

(14/14)

86 ,,J

(12/14)

93' y>

(26/28)

2 7 11 8 68'u>

D 93
' l >

(13/14)

86

(12/14)

89
MUi

(25/28)

3 19 6 0 21 **

E 92

(11/12)

33** 'H'H

(4/12)

63** ">'*>

(15/24) -

!

9 9 5 1 25*
'u >

F

(7/14)

7 **
••»)«»)

(1/14)

29** •«1"*«J

(8/28)

20 8 0 0 0** "lU'UJ
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Data in parentheses express the number of injured legs/number of examined

legs.

The severity of xanthoma was evaluated according to the following criteria:

(-) no lesions

(+) slight lesion

(++) moderate lesion

(+++) severe lesion

*p<0.05, **:p<0.01. Significantly different from the control group.

* I) p<0.01. Significantly different between Groups B & F.

*2) p<0.05. Significantly different between Groups D & F.

*3) p<0.05. Significantly different between Groups B & E.

*4) p<0.01. Significantly different between Groups B & F.

*5) p<0.01. Significantly different between Groups C & E.

*6) p<0.01. Significantly different between Groups D & F.

*7) p<0.05. Significantly different between Groups B & E.

*8) p<0.01. Significantly different between Groups B & F.

*9) p<0.01. Significantly different between Groups D & F.

*10) p<0.0l. Significantly different between Groups D & F.

*1 1) p<0.01 . Significantly different between Groups B & F.

* 12) p<0.01 . Significantly different between Groups C & E.

* 13) p<0.0l. Significantly different between Groups D & F.

[0044] As is clear from Table 8, the control group showed a 100% incidence of xanthoma in all of the forelegs and

hindlegs. Groups B, C and D showed a slightly less frequent incidence of xanthoma. Groups E and F, the combination

groups, showed a significantly lower frequency of incidence of xanthoma. The trend is similar in the frequency of

massive xanthoma, wherein the Groups E and F showed quite a low frequency of, or no occurrence of, xanthoma, as

opposed to Groups A to D.

[0045] The net results are that the two combinations of pravastatin, a HMG-CoA reductase inhibitor, and one of the

thiazolidinedione insulin sensitizers exhibit synergistic effects on the treatment of atherosclerosis and on the occurrence

of xanthoma.

EXAMPLE 3

[0046] Synergism of HMG CoA reductase inhibitors and thiazolidinedione insulin sensitizers were examined on the

regression of established atherosclerotic lesions in the cholesterol-fed rabbit model.

[0047] Male New Zealand white rabbits (5 months of age) were fed for two months with a 2% cholesterol diet, at the

end of this time, the serum cholesterol of the rabbits increased to 1 ,100 - 4,100 mg/dl.

14
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[0048] The rabbits were grouped randomly (3-9 animals per group) and the test samples were administered orally

for two months, while they were fed with a normolipidaemic diet. The dosage of the test samples was: in the case of

pravastatin alone, 3 mg/kg or5 mg/kg; in the case of fluvastatin alone, 0.8 mg/kg or 1 .5 mg/kg; in the case of troglitazone

alone, 10 mg/kg; in the case of Compound A alone, 2.5 mg/kg. In the case of combination groups, the dosage was:

pravastatin 3 mg/kg + troglitazone 10 mg/kg; pravastatin 5 mg/kg :+ Compound A 2.5 mg/kg; fluvastatin 0.8 mg/kg +

troglitazone 1 0 mg/kg; and fluvastatin 1 .5 mg/kg + Compound A 2.5 mg.

[0049] The results are shown in terms of the percentage of lesion area in the thoracic aorta.

TABLE 9

Compound Dosage (mg/kg)
XT L. r» _ 1 _Number of animals Rate of lesion area

Control (none) 3 29 + 20(100)

Pravastatin 3 5 JO + 12 (IUj)

5 5 23 + 9 (79)

Fluvastatin 0.08 5
i a /no \z / + v v"j)

1.5 5 39 ± 16(134)

I rogiiiazonc 10 6 23 + 7 (79)

Compound A 2.5 3 27 + 7 (93)

Pravastatin + 3 + 10 9 19 + 5 (66)

Troglitazone

Pravastatin + 5 + 2.5 5 9 + 5(31)

Compound A

Fluvastatin + 0.8+10 7 18+11 (62)

Troglitazone

Fluvastatin + 1.5 + 2.5 5 18 + 9 (62)

Compound A

The values actually measured are expressed by the mean value + standard error.

The figures in parentheses represent percent reduction of lesions against the control

group.

[0050] As is clear from Table 9, each of the HMG CoA reductase inhibitors or the thiazolidinedione insulin sensitizers

alone showed no or little reduction of the lesions, whilst all of the combination groups of the two components showed

a synergistic reduction of the lesions.
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EXAMPLE 4

[0051] Synergism of HMG CoA reductase inhibitors and thiazolidinedtone insulin sensitizers was examined by an-

other regression model, i.e. the regression of preformed atherosclerosis in hamsters. Male F.,b hamsters (weight about

130 g) were given a diet containing 0.05% cholesterol for 13 weeks. They were grouped randomly (2-7 animals per

group), and then the test samples were administered for 4 weeks while the hamsters were given a normolipidaemic

diet. Pravastatin and fluvastatin were mixed with drinking water at the dose of 3 mg/kg and 1 .5 mg/kg, respectively,

while troglitazone was mixed with the diet at the dose of 30 mg/kg or 100 mg/kg.

[0052] In the case of the combination groups, the dosage was 3 mg/kg + 30 mg/kg or 3 mg/kg + 1 00 mg/kg for the

pravastatin + troglitazone group, and 1 .5 mg/kg + 30 mg/kg for the fluvastatin + troglitazone group.

[0053] The arterial lesions were evaluated by the extent of the area stained with Oil Red O (ORO), as described in

Atherosclerosis, 114, 19 - 28 (1995). Namely, the aortic arch was stained with ORO to prepare en face specimens.

The percentage area which was positive to the ORO stain over the whole area was measured to represent the degree

of aortic lesion.

[0054] After the treatment, the total serum cholesterol and triglyceride level did not significantly differ among the

groups.

[0055] The results are shown in Table 10.

TABLE 10

Compound Dosage No of Animals Stained Area % of Control

(mg/kg) ORO (%)

Control 0 5 1.82 + 0.44 100

Pravastatin 3 5 1.93+0.33 106

Fluvastatin 1.5 6 1.74 + 0.49 96

Troglitazone 30 7 1.99 ±0.40 109

Troglitazone 100 7 1.05 + 0.64 58

Pravastatin 3 5 1.28 ±0.49 70

+Troglitazone 30

Pravastatin 3 4 0.63 ± 0.08 35

+Troglitazone 100

Fluvastatin 1.5 2 0.73 40

+Troglitazone 30

p<0.05: There was a significant difference (p<0.05) between the control and the group

receiving pravastatin+troglitazone 3 mg/kg + 100 mg/kg and between the group

receiving pravastatin alone and the group receiving pravastatin+troglitazone 3 mg/kg +

100 mg/kg.
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[0056] As is clear from Table 1 0, no regression of aortic lesions was observed in the groups administered pravastatin,

fluvastatin or troglitazone (30 mg/kg) alone, although regression was observed with troglitazone alone at the dosage

of 100 mg/kg.

[0057] In the case of the combination of pravastatin and troglitazone, regression was observed, with a dose-depend-

5 ent trend based on troglitazone. In the case of the combination of fluvastatin and troglitazone a similar synergistic

regression of aortic lesions was observed.

[0058] In summary, It can be concluded that the combination of a HMG CoA reductase inhibitor and a thiazolidine-

dione insulin sensitizer exhibit, as a class, both preventative and curative effects on atherosclerosis and on xanthoma.

10 PREPARATION 1

5-[4-(1-Methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione

1(a) Methyl 4-nitrophenoxyacetate

15

[0059] A mixture of 56 g of 4-nitrophenol, 90 g of methyl bromoacetate, 100 g of potassium carbonate and 500 ml

of dimethylformamide was stirred at room temperature for 2 days. At the end of this time, the solvent was removed by

distillation under reduced pressure. The resulting residue was mixed with water and the aqueous mixture was extracted

with ethyl acetate. The extract was washed with water and dried over anhydrous sodium sulphate, after which the

20 solvent was removed by distillation under reduced pressure. The resulting residue was triturated with hexane to give

63.3 g of the title compound, melting at 98 - 99°C.

1(b) Methyl 4-aminophenoxyacetate

25 [0060] A solution of 30.8 g of methyl 4-nitrophenoxyacetate [prepared as described in step (a) above] in 500 ml of

methanol was shaken in an atmosphere of hydrogen and in the presence of 5.0 g of 10% w/w palladium-on-charcoal

for 6 hours. At the end of this time, the reaction mixture was filtered and the filtrate was concentrated by evaporation

under reduced pressure, to give 25.8 g of the title compound having an Rf value = 0.79 (on thin layer chromatography

on silica gel; developing solvent: ethyl acetate).

30

1(c) Methyl 4-(2-bromo-2-butoxycarbonylethyl-1-yl)phenoxyacetate

[0061] 98 g of 47% w/W aqueous hydrobromic acid, followed by 33 ml of an aqueous solution containing 12.8 g of

sodium nitrite, were added to a solution of 25.8 g of methyl 4-aminophenoxyacetate [prepared as described in step (b>

35 above] in 263 ml of a 2 : 5 by volume mixture of methanol and acetone, whilst ice-cooling, and the resulting mixture

was stirred, whilst ice-cooling, for 30 minutes. 1 8.2 g of butyl acrylate were then added, and the reaction mixture was

stirred for a further 30 minutes, whilst ice-cooling. 3.2 g of copper(l) bromide were then added to the mixture, and the

mixture was stirred overnight at room temperature. At the end of this time, the reaction mixture was freed from the

solvent by distillation under reduced pressure, and the residue was mixed with an aqueous solution of sodium chloride.

40 It was then extracted with ethyl acetate. The extract was washed with an aqueous solution of sodium chloride and

dried over anhydrous sodium sulphate. On distilling off the solvent, there were obtained 51 .7 g of the title compound

having an Rf value = 0.46 (on thin layer chromatography on silica gel; developing solvent: a 5 : 1 by volume mixture

of hexane and ethyl acetate) as a crude product.

45 1 (d) 5-r4-(Ethoxvcarbonvlmethoxy)benzyl1thiazolidine-2,4-dione

[0062] A mixture of 1 00 g of methyl 4-(2-bromo-2-butoxycarbonylethyl-1 -yl)phenoxyacetate [prepared as described

in step (c) above], 22 g of thiourea and 200 ml of ethanol was heated under reflux for 2.5 hours, after which 2 N aqueous

hydrochloric acid was added to the reaction mixture. The mixture was then heated under reflux for 5 hours. At the end

so of this time, the reaction mixture was freed from the solvent by distillation under reduced pressure. The resulting residue

was diluted with water and the aqueous mixture was extracted with ethyl acetate. The extract was dried over anhydrous

magnesium sulphate, after which the solvent was removed by distillation under reduced pressure. The resulting residue

was purified by column chromatography through silica gel using a 2 : 5 by volume mixture of ethyl acetate and hexane

as the eluent, to give 1 9.4 g of the title compound, melting at 1 05 - 1 06°C.

55

1 (e) 5-f4-d -Methylbenzimidazol-2-ylmethoxy)benzyl1thiazolidine-2,4-dione

[0063] A mixture of 1 .0 g of N-methyl-1 ,2-phenylenediamine, 3.8 g of 5-[4-(ethoxycarbonylmethoxy)benzyl]thiazoIi-
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dine-2,4-dione [prepared as described in step (d) above], 20 ml of concentrated aqueous hydrochloric acid, 10 ml of

1,4-dioxane and 10 ml of water was heated under reflux for 5 hours. At the end of this time, the insoluble materials

which had precipitated from the reaction mixture were collected by filtration and the precipitate thus obtained was

dissolved in tetrahydrofuran. Water was then added to the solution. The resulting aqueous mixture was neutralized by

5 adding sodium hydrogencarbonate and then extracted with ethyl acetate. The extract was washed with an aqueous

solution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was then removed by evaporation

under reduced pressure, and the resulting residue was purified by column chromatography through silica gel using

ethyl acetate and then ethanol as the eluent. The product was then recrystallized twice from a mixture of tetrahydrofuran

and ethyl acetate, to give 1 .3 g of the title compound, melting at 230 - 231°C.

10

PREPARATION 2

5'[4-(6-Methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione

15 2(a) 5-Methoxv-2-nitroaniline

[0064] 70 ml of a 28% w/v methanolic solution of sodium methoxide were added at room temperature to a solution

of 25 g of 5-chloro-2-nitroaniline in 500 ml of 1 ,4-dioxane, and the resulting mixture was heated under reflux for 4 hours,

after which the solvent was removed by distillation under reduced pressure. The resulting residue was diluted with

20 water, and the resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with a saturated

aqueous solution of sodium chloride and dried over anhydrous sodium sulphate, after which the solvent was removed

by distillation under reduced pressure. The resulting residue was purified by column chromatography through silica

gel using a gradient elution method, with mixtures of ethyl acetate and hexane in ratios ranging from 1 : 4 to 1 : 2 by

volume as the eluent, to give 16.3 g of the title compound, melting at 124 - 128°C.

25

2(b) N-t-Butoxvcaitonyl-5-methoxy-2-nitroaniline

[0065] 25 g of di-t-butyl dicarbonate, 15 ml of pyridine and 0.6 g of 4-dimethylaminopyridine were added at room

temperature to a solution of 16 g of 5-methoxy-2-nitroaniline [prepared as described in step (a) above) in 500 ml of

30 dehydrated tetrahydrofuran, and the resulting mixture was stirred for 2 hours. At the end of this time, the reaction

mixture was freed from the solvent by distillation under reduced pressure, and the resulting residue was diluted with

water. The resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with a saturated aque-

ous solution of sodium chloride and dried over anhydrous sodium sulphate, after which the solvent was removed by

distillation under reduced pressure. The resulting residue was purified by column chromatography through silica gel

35 using a 1 : 1 0 by volume mixture of ethyl acetate and hexane as the eluent, to give 1 2.5 g of the title compound, melting

at112-114°C.

2(c) N-t-Butoxycarbonyl-N-methyl-5'methoxy-2-nitroaniline

40 [0066] A solution of 49.6 g of N-t-butoxycarbonyl-5-methoxy-2-nitroaniline [prepared as described in step (b) above}

in 300 ml of dehydrated dimethylformamide was added, whilst ice-cooling, to a suspension of 12.0 g of sodium hydride

(as a 55% w/w dispersion in mineral oil) in 300 ml of dehydrated dimethylformamide, and the resulting mixture was

stirred at room temperature for 30 minutes, after which 1 7.2 ml of methyl iodide were added at room temperature. The

reaction mixture was stirred for 1 hour, after which it was allowed to stand overnight at room temperature. It was then

45 concentrated to about one-fifth of its original volume by evaporation under reduced pressure. The concentrate was

mixed with ice-water and the resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with

water and with a saturated aqueous solution of sodium chloride, in that order, after which it was dried over anhydrous

sodium sulphate. On distilling off the solvent, there were obtained 52.1 g of the title compound, melting at 122 - 124°C.

so 2(d) N-Methyl-5-methoxv-2-nitroani!ine

[0067] 750 ml of a 4 N solution of hydrogen chloride in 1,4-dioxane were added to 52 g of N-t-butoxycarbonyl-N-

methyl-5-methoxy-2-nitroaniline [prepared as described in step (c) above] at room temperature, and the resulting mix-

ture was stirred for 2 hours. At the end of this time, the reaction mixture was freed from the solvent by distillation under

55 reduced pressure, and the resulting residue was mixed with water and ethyl acetate. The mixture was then neutralized

by the addition of sodium hydrogencarbonate, after which it was extracted with ethyl acetate. The extract was washed

with a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. On distilling off the

solvent, there were obtained 35.3 g of the title compound, melting at 107- 110°C.

18
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2(e) 5-Methoxy-N-methyl-1 ,2-phenylenediamine

[0068] 346 g of stannous chloride were added to a mixture of 35 g of N-methyl-5-methoxy-2-nitroaniline [prepared

as described in step (d) above], 900 ml of t-butanol and 100 ml of ethyl acetate at room temperature, and the resulting

5 mixture was stirred at 60°C for 2 hours, after which 11 g of sodium borohydride were added in portions at 60°C over

a period of about 1 hour. The reaction mixture was then stirred at 60°C for 3 hours, after which it was allowed to stand

at room temperature for 2 days. It was then poured into ice-water and the aqueous mixture was neutralized by the

addition of sodium hydrogencarbonate. The mixture was extracted with ethyl acetate, and the extract was washed with

a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was removed

10 from the mixture by distillation under reduced pressure, and the resulting residue was purified by column chromatog-

raphy through silica gel using a 3 : 2 by volume mixture of ethyl acetate and hexane as the eluent, to give 21.9 g of

the title compound having an Rf value = 0.18 (on thin layer chromatography on silica gel; developing solvent: a 1 : 1

by volume mixture of ethyl acetate and hexane).

15 2(f) 5-(4-lv1ethoxvcarbonylmethoxybenzvl)-3-triphenvlmethylthiazolidine-2,4-dione

[0069] 126 g of cesium carbonate were added at room temperature to a solution of 120 g of 5-(4-hydroxybenzyl)-

3-triphenylmethylthiazolidine-2,4-dione in 2.5 litres of acetone, followed by 36 ml of methyl bromoacetate, and the

resulting mixture was stirred for 1 hour. At the end of this time, the reactfon mixture was freed from the solvent by

20 distillation under reduced pressure, and the resulting residue was mixed with water. The aqueous mixture was then

extracted with ethyl acetate. The extract was washed with water and then with a saturated aqueous solution of sodium

chloride, after which it was dried over anhydrous magnesium sulphate. The solvent was removed by distillation under

reduced pressure, after which 1 litre of diethyl ether was added to the oily residue. The mixture was then agitated

ultrasonically for 10 minutes. The solid substance precipitated was collected by filtration, to give 126.3 g of the title

25 compound, melting at 1 58 - 1 62°C.

2(g) 5'(4-Methoxvcarbonyimethoxybenzyl)thiazolidine-2,4-dione

[0070] 1 700 ml of acetic acid and then 400 ml of water were added at room temperature to a suspension of 344 g

so of 5-(4-methoxycarbonylmethoxybenzyl)-3-triphenylmethylthiazolidine-2,4-dione [prepared as described in step (f)

above] in 400 ml of 1 ,4-dioxane and the resulting mixture was stirred for 5 hours at 80°C. At the end of this time, the

reaction mixture was freed from the solvent by evaporation under reduced pressure, and the resulting residue was

purified by column chromatography through silica gel using a 1 : 2 by volume mixture of ethyl acetate and hexane, a

2 : 1 by volume mixture of ethyl acetate and hexane and then ethyl acetate as eluents, to give 161.7 g of the title

35 compound, melting at 1 00 - 1 06°C.

2(h) 5-f4-(6-Methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine>2,4-dione

[0071] A mixture of 21 .8 g of 5-methoxy-N-methyl-1 ,2-phenylenediamine [prepared as described in step (e) above],

40 63.4 g of 5-(4-methoxycarbonylmethoxybenzyl)thiazolidin-2,4-dione (prepared as described in step (g) above], 250 ml

of 1 ,4-dioxane and 750 ml of concentrated aqueous hydrochloric acid was heated under reflux for 60 hours. At the end

of this time, the reaction mixture was cooled with ice, after which the solid matter was collected by filtration. 800 ml of

a 5% w/v aqueous solution of sodum hydrogencarbonate was added to this matter, and the resulting mixture was stirred

at room temperature for 2 hours. Insoluble materials were then collected by filtration and dissolved in a mixture of 1 000

45 ml of dimethylformamide and 200 ml of methanol. The resulting solution was decolourized by treatment with activated

charcoal, which was then removed by filtration. The filtrate was then concentrated by evaporation under reduced pres-

sure to a volume of about 50 ml. The resulting concentrate was added to 750 ml of diethyl ether and the solution thus

obtained was allowed to stand for 2 days. At the end of this time, the resulting precipitate was collected by filtration,

to give 20.1 g of the title compound, melting at 267 - 271 °C and having an Rf value = 0.68 (on thin layer chromatography

so on silica gel; using a developing solvent of methylene chloride containing 5% vA/ ethanol).

PREPARATION 3

5-f4-(5-Hydroxy-1,4 t
6

l
7-tetramethylbenzimidazoi-2-yl-methoxy)benzyl]thiazolidine-2,4-dione

55

3(a) Trimethylbenzoquinone

[0072] A suspension of 25.6 g of ferric chloride in 50 ml of water was added at room temperature to a solution of 20
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g of trimethylhydroquinone in 150 ml of acetone, and the resulting mixture was stirred for 1 hour, after which it was

allowed to stand for 2 days. At the end of this time, it was concentrated to about one half of its original volume, and

the concentrate was mixed with water. The resulting aqueous mixture was extracted with ethyl acetate, and the extract

was washed with water and with a saturated aqueous solution of sodium chloride, in that order, after which it was dried

5 over anhydrous sodium sulphate. The solvent was removed by distillation under reduced pressure, and the resulting

residue was purified by column chromatography through silica gel, using a 1 : 6 by volume mixture of ethyl acetate

and hexane as the eluent, to give 1 6.9 g of the title compound having an Rf value = 0.48 (on thin layer chromatography

on silica gel; developing solvent: a 1 : 6 by volume mixture of ethyl acetate and hexane).

10 3(b) 2,3 >
6-Trimethylbenzoquinone-4-oxime

[0073] A solution of 7.04 g of hydroxylamine hydrochloride in 30 ml of water was added at room temperature to a

solution of 16.9 g of trimethylbenzoquinone [prepared as described in step (a) above] in 150 ml of methanol, and the

resulting mixture was stirred for 2 hours, after which it was allowed to stand for 2 days. At the end of this time, the

15 reaction mixture was diluted with 1 000 ml of water. The precipitate which separated out was collected by filtration and

recrystallized from a mixture of ethyl acetate and hexane, to give 11 .2 g of the title compound, melting at 188- 1 90°C.

3(c) 4-Hydroxy-2,3,5-trimethylaniiine

20 [0074] 152 g of sodium hydrosulphite were added, whilst ice-cooling, to a mixture of 36.15 g of 2,3,6-trimethylben-

zoquinone-4-oxime [prepared as described in step (b) above] and 880 ml of a 1 N aqueous solution of sodium hydroxide,

and the resulting mixture was stirred at room temperature for 1 hour, after which it was allowed to stand overnight. The

reaction mixture was then poured into ice-water and the pH of the aqueous mixture was adjusted to a value of 4 to 5

by the addition of 5 N aqueous hydrochloric acid, after which it was neutralized with sodium hydrogencarbonate. The

25 mixture thus obtained was extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of

sodium chloride and dried over an hydrous sodium sulphate. The solvent was then removed by distillation under reduced

pressure, after which the crystalline residue was triturated with diisopropyl ether and collected by filtration. On washing

with diisopropyl ether, there were obtained 30.1 g of the title compound, melting at 131- 134°C.

30 3(d) N-t-Butoxycarbonyl-4-hydroxy-2,3 >
5-trimethylaniline

[0075] 22.0 ml of triethylamine were added at room temperature to a solution of 20 g of 4-hydroxy-2,3,5-trimethyl-

aniline [prepared as described in step (c) above] in 500 ml of tetrahydrofuran, followed by 34.6 g of di-t-butyl dicarbonate,

and the resulting mixture was stirred for 6 hours, after which it was allowed to stand overnight. At the end of this time,

35 the reaction mixture was freed from the solvent by distillation under reduced pressure, and the resulting residue was

mixed with water. The resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with a

saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was removed

by distillation under reduced pressure, after which the crystalline residue was triturated with hexane, to give 31 .9 g of

the title compound, melting at 158 - 161°C.

40

3(e) N-Methyl-4-hydroxy-2,3,5-trimethylaniline

[0076] A solution of 15 g of N-t-butoxycarbonyl-4-hydroxy-2,3,5-trimethylaniline [prepared as described in step (d)

above] in 200 ml of dehydrated tetrahydrofuran was added to a suspension of 6.8 g of lithium aluminium hydride in

45 300 ml of dehydrated tetrahydrofuran, whilst ice-cooling, and the resulting mixture was stirred at room temperature for

3 hours, after which it was heated under reflux for 2 hours. At the end of this time, a mixture of 1 0 ml of water and 30

ml of tetrahydrofuran was added to the reaction mixture in order to destroy any excess of lithium aluminium hydride.

The reaction mixture was then stirred at room temperature for 1 .5 hours, after which insoluble materials were filtered

off with the aid of a Celite (trade mark) filter aid. These materials were washed with ethyl acetate, and the ethyl acetate

50 washings were combined and dried over anhydrous sodium sulphate. The solvent was removed by distillation under

reduced pressure, and the resulting residue was purified by column chromatography through silica gel using a 1 : 3

by volume mixture of ethyl acetate and hexane as the eluent, to give 5. 1 g of the title compound, melting at 1 20 - 1 22°C.

3(f) N-t-Butoxycarbonyl-N-methyl-4-hydroxy-2,3,5-trimethylaniline

55

[0077] 5.0 ml of triethylamine and a solution of 7.92 g of di-t-butyl dicarbonate in 30 ml of tetrahydrofuran were added

at room temperature to a solution of 5.0 g of N-methyl-4-hydroxy-2,3,5-trimethylaniline [prepared as described in step

(e) above] in 70 ml of tetrahydrofuran, and the resulting mixture was stirred for 1 hour, after which it was allowed to
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stand overnight. At the end of this time, the reaction mixture was freed from the solvent by distillation under reduced

pressure, and the resulting residue was mixed with water. The aqueous mixture was extracted with ethyl acetate. The

extract was washed with water and with a saturated aqueous solution of sodium chloride, in that order, after which it

was dried over anhydrous magnesium sulphate. After distilling off the solvent, the residual crystals were triturated with

5 hexane and collected by filtration. There were obtained 7.35 g of the title compound, melting at 1 63- 1 66°C.

3(g) N-t'Butoxycarbonyl-N-methyl-4-acetoxy-2,3,5-trimethvlaniline

[0078] 5.64 ml of dehydrated triethylamine and 2.9 ml of acetyl chloride were added at room temperature to a solution

10 of 7.2 g of N-t-butoxycarbonyl-N-methyM-hydroxy^.S.S-trimethylaniline [prepared as described in step (0 above] in

100 ml of dehydrated tetrahydrofuran, and the resulting mixture was stirred for 1 hour, after which it was allowed to

stand overnight. The reaction mixture was then diluted with water and the aqueous mixture was extracted with ethyl

acetate. The extract was washed with water and with a saturated aqueous solution of sodium chloride, in that order,

after which it was dried over anhydrous magnesium sulphate. The solvent was removed by distillation under reduced

15 pressure, after which the residue was triturated with ice-cooled hexane to cause crystallization. The crystals were

collected by filtration and washed with ice-cooled hexane to give 6.25 g of the title compound, melting at 103- 104°C.

3(h) N-Methyl-4-acetoxy-2,3,5-trimethylaniline hydrochloride

20 [0079] A mixture prepared by adding 1 00 ml of a 4 N solution of hydrogen chloride in 1 ,4-dioxane to 5.45 g of N-t-

butoxycarbonyl-N-methyl-4-acetoxy-2,3,5-trimethylaniline [prepared as described in step (g) above] at room temper-

ature was stirred for 3 hours. At the end of this time, the reaction mixture was freed from the solvent by distillation

under reduced pressure, and the resulting residue was triturated with diisopropyl ether. The crystals thus obtained

were collected by filtration, after which they were washed with diisopropyl ether to give 4.36 g of the title compound,

25 melting at 172- 176°C.

3(i) N-MethyM-acetoxy^^.S-trimethyl-e-nitroaniline

[0080] 4.3 g of N-methyl-4-acetoxy-2,3
1
5-trimethylaniline hydrochloride [prepared as described in step (h) above]

30 were added to ice-cooled concentrated aqueous nitric acid, and the resulting mixture was stirred, whilst ice-cooling,

for 1 0 minutes and then at room temperature for 1 0 minutes. At the end of this time, the reaction mixture was poured

into ice-water and the aqueous mixture was neutralized by the addition of sodium hydrogencarbonate, after which it

was extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride and

dried over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, after

35 which 50 ml of diisopropyl ether and 50 ml of hexane were added to the residue. The mixture was then agitated ultra-

sonically for 5 minutes. Insoluble precipitates were triturated with a 1 : 1 by volume mixture of diisopropyl ether and

hexane. The resulting crystals were collected by filtration, after which they were washed with a 1 : 1 by volume mixture

of diisopropyl ether and hexane to give 2.76 g of the title compound, melting at 143- 146°C.

40 3(j) 4-Acetoxy-N-methyl-3 >
5,6-trimethyl-1 ,2-phenylenediamine

[0081] A solution of 2.65 g of N-methyl-4-acetoxy-2,3,5-trimethyl-6-nitroaniline [prepared as described in step (i)

above] in a mixture of 20 ml ethanol and 20 ml of ethyl acetate was shaken at room temperature for 3.5 hours and

then at 40°C for 3 hours in an atmosphere of hydrogen and in the presence of 0.2 g of platinum oxide. At the end of

45 this time, the reaction mixture was filtered to remove the platinum oxide and the filtrate was freed from the solvent by

distillation under reduced pressure. The resulting residue was purified by column chromatography through silica gel,

using a 1 : 1 by volume mixture of ethyl acetate and hexane as the eluent, to give 1 .3 g of title compound, melting at

113- 116°C.

so 3(k) S^-tS-Hydroxy-l^.ey-tetramethylbenzimidazol^-ylmethoxy^enzyllthiazolidine^^-dione

[0082] A mixture of 1.0 g of 4-acetoxy-N-methyl-3,5,6-trimethyl-1 ,2-phenylenediamine [prepared as described in

step (j)
above], 2.7 g of 5-(4-methoxycarbonylmethoxybenzyl)thiazolidine-2,4-dione [prepared as described in step 2

(g) of Preparation 2], 5 ml of 1 ,4-dioxane and 25 ml of concentrated aqueous hydrochloric acid was heated under reflux

55 for 2 days. At the end of this time, the reaction mixture was added to ice-water and the resulting mixture was neutralized

by the addition of sodium hydrogencarbonate. It was then extracted with ethyl acetate. The extract was washed with

a saturated aqueous solution of sodium chloride and dried over anhydrous magnesium sulphate. The solvent was then

removed by distillation under reduced pressure, afterwhich the residue was purified by column chromatography through
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silica gel, using ethyl acetate as the eluent. Fractions containing the title compound were collected and the solvent

was removed by distillation under reduced pressure, to give a red residual oil. 150 ml of diethyl ether were added to

the oil, and the mixture was agitated-ultrasonically for 5 minutes. The precipitate which separated out was collected

by filtration and dissolved in 300 ml of tetrahydrofuran. The resulting solution was concentrated to a volume of between

5 about 1 0 ml and 20 ml by evaporation under reduced pressure. 200 ml of ethyl acetate were added to the concentrate,

and the mixture was agitated ultrasonically for 20 minutes. The precipitate which separated out was collected by fil-

tration, to give 0.52 g of the title compound, melting at 240 - 244°C and having an Rf value = 0.44 (on thin layer

chromatography on silica gel; developing solvent: ethyl acetate).

10 FORMULATION 1

Capsules

[0083] 0.5 g of pravastatin sodium, 20 g of troglitazone, 1.5 g of crospovidone (polyvinylpyrrolidone disintegrator)

is and 0.2 g of sodium lauryl sulphate were blended. The mixture was divided between 100 empty capsules (number 1)

to give 100 capsules, each containing 5 mg of pravastatin sodium and 200 mg of troglitazone.

FORMULATION 2

20 Tablets

[0084] 40 g of a 5% w/v aqueous solution of hydroxypropylcellulose were added to a mixture of 5 g of pravastatin

sodium, 2 g of Compound A, 24 g of hydroxypropylcellulose (low degree of substitution) and 86.9 g of lactose, and the

resulting mixture was kneaded to give a composition. This composition was passed through a 1 0 mesh (Tyler standard

25 mesh) screen and dried, after which it was passed through a 1 5 mesh (Tyler standard mesh) screen to give even sized

grains. 11 .9 g of the grains and 0.1 g of magnesium stearate were mixed and the mixture was made into tablets with

a tableting machine, giving tablets of 6.5 mm diameter and 120 mg weight, each containing 5 mg of pravastatin sodium

and 2 mg of Compound A.

30

Claims

1 . The use for the manufacture of a medicament for the prevention or treatment of arteriosclerosis or xanthoma, of

a first agent selected from the group consisting of HMG-COA reductase inhibitors and a second agent selected

35 from the group consisting of insulin sensitizers, said first and second agents being provided in a form in which they

may be administered together or within such a period as to act synergistically together.

2. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin, lovastatin, simvastatin,

fluvastatin, rivastatin or atorvastatin.

40

3. A use according to Claim 1

,

in which said HMG-CoA reductase inhibitor is pravastatin.

4. A use according to Claim 1

,

in which said HMG-CoA reductase inhibitor is lovastatin.

5. A use according to Claim 1

,

in which said HMG-CoA reductase inhibitor is simvastatin.

6. A use according to Claim 1

,

in which said HMG-CoA reductase inhibitor is fluvastatin.

7. A use according to Claim 1

,

in which said HMG-CoA reductase inhibitor is rivastatin.

8. A use according to Claim 1

,

in which said HMG-CoA reductase inhibitor is atorvastatin.

9. A use according to Claim 1

,

in which said insulin sensitizer is a thiazolidinedione compound, an oxazolidinedione

compound or an oxathiadiazole compound.

55

10. A use according to Claim 9, in which said insulin sensitizer is troglitazone, pioglitazone, englitazone, BRL-49653,

5-(4-{2-[1 -(4-2
,-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione,5-{4-(5-methoxy-3-meth-

ylimidazo[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione, 5-[4-(6-methoxy-1-methylbenzimidazol-2-yl-
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methoxyjbenzyljthiazolidine^-dione, S-^-fl-methylbenzimidazol-Z-ylmethoxyJbenzylHhiazolidine^.A-dione

and 5-[4-(5-hydroxy-1 ,4,67-tetram

11. A use according to Claim 1, in which said insulin sensitizer is troglitazone.

5

12. A use according to Claim 1, in which said insulin sensitizer is pioglitazone.

13. A use according to Claim 1 , in which said insulin sensitizer is englitazone.

10 14. A use according to Claim 1, in which said insulin sensitizer is BRL-49653.

15. A use according to Claim 1, in which said insulin sensitizer is 5-(4-{2-[1-(4-2
,

-pyridylphenyl)ethylideneaminooxy]

ethoxy}benzyl)thiazolidine-2,4-dione.

is 1 6. A use according to Claim 1 , in which said insulin sensitizer is 5-{4-(5-methoxy-3-methylimidazo[5,4-b]pyridin-2-yl-

methoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride.

1 7. A use according to Claim 1 , in which said insulin sensitizer is 5-[4-(6-methoxy-1 -methylbenzimidazol-2-yl-methoxy)

benzylJthiazolidine-2,4-dione.

20

18. A use according to Claim 1, in which said insulin sensitizer is 5-[4-(1-methylbenzimidazol-2-ylmethoxy)benzyl]

thiazolidine-2,4-dione.

19. A use according to Claim 1, in which said insulin sensitizer is S^-CS-hydroxy-l^^^-tetramethylbenzimidazol-

25 2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

20. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is troglitazone.

30 21. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is pioglitazone.

22. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is englitazone.

35

23. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is BRL-49653.

24. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

40 js5-(4-{2-[1-(4-2
,-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2 t

4-dion

25. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is 5-{4-(5-methoxy-3-methylimidazo[5,4-b]-pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride.

45 26. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is 5-[4-(6-methoxy-1-methylbenzimidazol-2-yl-methoxy)benzylJthiazolidine-2,4-dione.

27. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is 5-[4-(1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

50

28. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is pravastatin and said insulin sensitizer

is 5-[4-(5-hydroxy-1
I
4,6 l

7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2 l
4-dione.

29. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

55 troglitazone.

30. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

pioglitazone.
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31. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

englitazone.

32. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

5 BRL-49653.

33. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

5-(4-{2-[1-(4-2'-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2,4-dione.

10 34. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

S^^S-methoxy-a-methylimidazop^-blpyridin^-ylmethoxy^enzylJthiazolidine^^-dione or its hydrochloride.

35. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

5-[4-(6-methoxy-1-methylbenzimidazol-2-y!-methoxy)benzyl]thiazolidine-2,4-dione.

15

36. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

5-[4-(1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

37. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is lovastatin and said insulin sensitizer is

20 5-[4-(5-hydroxy-1,4,6,7-tetramethylbenzimidazol-2-yJmethoxy)benzyl]thiazolidine-2,4-dione.

38. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is troglitazone.

25 39. a use according to Claim 1 , in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is pioglitazone.

40. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is englitazone.

30

41 . A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is BRL-49653.

42. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

35 is 5-(4-{2-[1 -(4-2'-pyridylphenyl)ethylideneaminooxy}ethoxy}benzyl)thiazolidine-2 l
4-dione.

43. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is 5-{4-(5-methoxy-3-methylimidazo[5,4-b]-pyridin-2-ylmethoxy)benzyl}thiazolidine-2 )
4-dione or its hydrochloride.

40 44. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is 5-[4-(6-methoxy-1-methylbenzimidazol-2-yl-methoxy)benzyl]thiazolidine-2,4-dione.

45. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is 5-[4-(1-methylbenzimidazol-2-ylmethoxy)-benzyl]thiazolidine-2 l
4-dione.

45

46. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is simvastatin and said insulin sensitizer

is S-^S-hydroxy-l^.e.Z-tetramethylbenzimidazol^-ylmethoxyJbenzylJthiazolidine^^-dione.

47. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

so js troglitazone.

48. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is pioglitazone.

55 49. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is englitazone.

50. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer
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is BRL-49653.

51. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is 5-(4^2-[1-(4-2
,-pyridylphenyl)ethyiideneaminooxy]ethoxy}benzyl)thiazoiidine-2 >

4-dione.

5

52. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is 5-{4-(5-methoxy-3-methylimidazo[5,4-b]-pyridin-2-ylmethoxy)benzyl}thiazolidine-2 1
4-dione or its hydrochloride.

53. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

10 is5-[4-(6-methoxy-1-methylbenzimidazol-2-yl-methoxy)benzyl)thiazolidine-2 >
4-dione.

54. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is 5-[4-(1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

15 55. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is fluvastatin and said insulin sensitizer

is 5-t4-(5-hydroxy-1,4,6 I

7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

56. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

trogiitazone.

20

57. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

pioglitazone.

58. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

25 englitazone.

59. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

BRL-49653.

30 60. A use according to Claim 1 , in which said HMG-COA reductase inhibitor is rivastatin and said insulin sensitizer is

5-(4-{2-[1-(4-2
,-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazo!idine-2,4-dione.

61. A use according to Claim 1
t
in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

5-{4-(5-methoxy-3-methylimidazo[5,4-b]-pyridin-2-ylmethoxy)benzyl}thiazolidine-2,4-dione or its hydrochloride.

35

62. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

5-[4-(6-methoxy-1-methylbenzimidazol-2-yl-methoxy)benzyl]thiazolidine-2,4-dione.

63. A use according to Claim 1, in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

40 s-^l-methylbenzimidazol^-ylmethoxyj-benzyllthiazolidine^^-dione.

64. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is rivastatin and said insulin sensitizer is

5-[4-(5-hydroxy-1,4,6,7-tetramethylbenzimidazol"2-y!methoxy)benzyl]thiazolidine-2,4-dione.

45 65. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is trogiitazone.

66. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is pioglitazone.

50

67. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is englitazone.

68. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

55 is BRL-49653.

69. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is 5-(4-{2-t1-(4-2
,-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)thiazolidine-2 I

4-dione.

25
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70. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is 5-{4-(5-methoxy-3-methylimidazo[5,^ or its hydrochloride.

71. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

5 is5-[4-(6-methoxy-1-methylbenzimidazol-2-yl-methoxy)benzyllthiazolidine-2,4-dione.

72. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is 5-[4-(1-methyIbenzimidazol*2-ylmethoxy)-benzyl]thiazolidine-2,4-dione.

10 73. A use according to Claim 1 , in which said HMG-CoA reductase inhibitor is atorvastatin and said insulin sensitizer

is 5-[4-(5-hydroxy-1,4 l
6

I
7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2 I

4-dione.

74. A packaged pharmaceutical formulation for the treatment or prophylaxis of arteriosclerosis or xanthoma, compris-

ing a first agent selected from the group consisting of HMG-CoA reductase inhibitors and a second agent selected

15 from the group consisting of insulin sensitizers, said first and second agents being supplied in separate portions

of said package, in which said first and second agents are as defined in any one of claims 1 to 73.

75. A packaged pharmaceutical formulation according to Claim 74, in which agents are supplied in separate portions

of said package.

20

76. A pharmaceutical composition for the treatment or prophylaxis of arteriosclerosis or xanthoma, comprising a first

agent selected from the group consisting of HMG-CoA reductase inhibitors and a second agent selected from the

group consisting of insulin sensitizers, in which said first and second agents are as defined in any one of Claims

1 to 73.

25

Patentanspruche

1. Verwendung eines aus der Gruppe der HMG-CoA-Reductaseinhibitoren ausgewahlten ersten Mittels und eines

30 aus der Gruppe der Insulin-Sensibilisatoren ausgewahlten zweiten Mittels zur Herstellung eines Arzneimittels zur

Verhutung oder Behandlung von Arteriosklerose oder Xanthomen, wobei das erste und das zweite Mittel in einer

solchen Form vorgesehen sind, in der sie zusammen oder innerhalb einer solchen Dauer verabreicht werden

konnen, daB sie miteinander synergistisch wirken.

35 2. Verwendung nach Anspruch 1 , wobei der HMG-CoA- Reductaseinhibitor Pravastatin, Lovastatin, Simvastatin, Flu-

vastatin, Rivastatin oder Atorvastatin ist.

3. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Pravastatin ist.

40 4. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Lovastatin ist.

5. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Simvastatin ist.

6. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Fluvastatin ist.

45

7. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Rivastatin ist.

8. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Atorvastatin ist.

so 9. Verwendung nach Anspruch 1 , wobei der Insulin-Sensibilisator eine Thiazolidindion-Verbindung, eine Oxazolidin-

dion-Verbindung oder eine Oxathiadiazol-Verbindung ist.

10. Verwendung nach Anspruch 9, wobei der Insulin-Sensibilisator Troglitazon, Pioglitazon, Englitazon, BRL-49653,

5-(4-{2-[1-(4-2'-Pyridylphenyl)ethylidenaminooxy]ethoxy}benzyl)thiazolidin-2,4-dion, 5-{4-(5-Methoxy-3-methyli-

55 midazofS^-bJpyridin^-ylmethoxyJbenzylJthiazolidin^^-dion, 5-[4-(6-Methoxy-1-methylbenzimidazol-2-ylme-

thoxy)benzyl]thiazolidin-2,4-dion, 5-[4-(1 -Methylbenzimidazol-2-ylmethoxy)benzyl]-thiazolidin-2,4-dion bzw. 5-{4-

(5-Hydroxy-1,4,6 l
7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2,4-dion ist.
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11. Verwendung nach Anspruch 1, wobei der Insulin-SensibilisatorTroglitazon ist.

12. Verwendung nach Anspruch 1, wobei der Insulin-Sensibilisator Pioglitazon ist.

5 13. Verwendung nach Anspruch 1, wobei der Insulin-Sensibilisator Englitazon ist.

14. Verwendung nach Anspruch 1, wobei der Insulin-Sensibilisator BRL-49653 ist.

15. Verwendung nach Anspruch 1, wobei der Insulin-Sensibilisator 5-(4-{2-[1-(4-2
,

-Pyridylphenyl)ethylidenaminooxy]

10 ethoxy}benzyl)thiazolidin-2,4-dion ist.

16. Verwendung nach Anspruch 1, wobei der Insulin-Sensibilisator 5-{4-(5-Methoxy-3-methylimidazo[5Ab]pyridin-

2-yl-methoxy)benzyl}thiazolidin-2,4-dion oder dessen Hydrochlorid ist.

15 17. Verwendung nach Anspruch 1, wobei der Insulin-Sensibilisator 5-[4-(6-Methoxy-1-methylbenzimidazol-2-ylme-

thoxy)-benzyl]thiazolidin-2,4-dion ist.

18. Verwendung nach Anspruch 1, wobei der Insulin-Sensibilisator 5-[4-(1-Methylbenzimidazol-2-ylmethoxy)benzyl]-

thiazolidin-2,4-dion ist.

20

19. Verwendung nach Anspruch 1, wobei der Insulin-Sensibilisator S-^-fS-Hydroxy-l^.e.T-tetramethylbenzimidazol-

2-yl-methoxy)benzyl]thiazolidin-2,4-dion ist.

20. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Pravastatin und der Insulin-Sensibilisator

25 Troglitazon ist.

21 . Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Pravastatin und der Insulin-Sensibilisator

Pioglitazon ist.

30 22. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Pravastatin und der Insulin-Sensibilisator

Englitazon ist.

23. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Pravastatin und der Insulin-Sensibilisator

BRL-49653 ist.

35

24. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Pravastatin und der Insulin-Sensibilisator

5-(4-{2-[1 -(4-2'-Pyridylphenyl)ethylidenaminooxy]ethoxy}benzyl)thiazolidin-2,4-dion ist.

25. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Pravastatin und der Insulin-Sensibilisator

40 5-(4-(5-Methoxy-3-methylimidazo[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidin-2,4-dion oder dessen Hydrochlo-

rid ist.

26. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Pravastatin und der Insulin-Sensibilisator

5-[4-(6-Methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2,4-dion ist.

45

27. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Pravastatin und der Insulin-Sensibilisator

5-[4-(1-Methylbenzimidazol-2-ylmethoxy)benzyl]-thiazolidin-2,4-dion ist.

28. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Pravastatin und der Insulin-Sensibilisator

so 5-[4-(5-Hydroxy-1,4,67-tetramethylbenzimidazol-2-ylrnethoxy)benzyl]thiazolidin-2,4-dion ist.

29. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Lovastatin und der Insulin-Sensibilisator

Troglitazon ist.

55 30. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Lovastatin und der Insulin-Sensibilisator

Pioglitazon ist.

31. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Lovastatin und der Insulin-Sensibilisator
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Englitazon ist.

32. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Lovastatin und der Insulin-Sensibilisator

BRL-49653 ist.

5

33. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Lovastatin und der Insulin-Sensibilisator

5-(442-[1-(4-2'-PyrioVlphenyl)ethylidenaminooxy]ethoxy}benzyl)thia20lidin-2,4-dion ist.

34. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Lovastatin und der Insulin-Sensibilisator

10 5-{4-(5-Methoxy-3-methylimidazo[5,4-b]pyridin-2-ylmethoxy)ben2yl}thiazolidin-2,4-d Oder dessen Hydrochlo-

rid ist.

35. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Lovastatin und der Insulin-Sensibilisator

5-[4-(6-Methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2 l
4-dion ist.

15

36. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Lovastatin und der Insulin-Sensibilisator

5-[4-(1-Methylbenzimidazol-2-ylmethoxy)benzyl]-thiazolidin-2,4-dion ist.

37. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Lovastatin und der Insulin-Sensibilisator

20 5-[4-(5-Hydroxy-1,4,67-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2,4-dion ist.

38. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Simvastatin und der Insulin-Sensibilisator

Troglitazon ist.

25 39. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Simvastatin und der Insulin-Sensibilisator

Pioglitazon ist.

40. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Simvastatin und der Insulin-Sensibilisator

Englitazon ist.

30

41 . Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Simvastatin und der Insulin-Sensibilisator

BRL-49653 ist.

42. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Simvastatin und der Insulin-Sensibilisator

35 5-(4-{2-[1-(4-2
,-Pyridylphenyl)ethylidenaminooxy]ethoxy}benzyl)thiazolidin-2 l

4-dion ist.

43. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Simvastatin und der Insulin-Sensibilisator

5-{4-(5-Methoxy-3-methylimidazot5 l
4-b]pyridin-2-ylmethoxy)benzyl}thiazoiidin-2,4-dion oder dessen Hydrochlo-

rid ist.

40

44. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Simvastatin und der Insulin-Sensibilisator

5-[4-(6-Methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2,4-dion ist.

45. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Simvastatin und der Insulin-Sensibilisator

45 5-[4-(1 -Methylbenzimidazol-2-ylmethoxy)benzyl]-thiazolidin-2,4-dion ist.

46. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Lovastatin und der Insulin-Sensibilisator

5-[4-(5-Hydroxy-1
l4,6 l

7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2,4-dion ist.

50 47. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Fluvastatin und der Insulin-Sensibilisator

Troglitazon ist.

48. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Fluvastatin und der Insulin-Sensibilisator

Pioglitazon ist.

55

49. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Fluvastatin und der Insulin-Sensibilisator

Englitazon ist.
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50. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Fluvastatin und der Insulin-Sensibilisator

BRL-49653 ist.

51 . Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Fluvastatin und der Insulin-Sensibilisator

5 5-(4-{2-[1 -(^'-PyridylphenyOethylidenaminooxylethoxyJbenzyOthiazolidin^^-dion ist.

52. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Fluvastatin und der Insulin-Sensibilisator

5-{4-(5-Methoxy-3-methylimidazo[5,4-b]pyridin-2-^^ Oder dessen Hydrochlo-

rid ist.

10

53. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Fluvastatin und der Insulin-Sensibilisator

S-^-ie-Methoxy-l-methylbenzimidazol^-ylmethoxyJbenzylJthiazolidin^.A-dion ist.

54. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Fluvastatin und der Insulin-Sensibilisator

15 5-[4-(1 -Methylbenzimidazol-a-ylmethoxyjbenzyll-thiazolidin-a^-dion ist.

55. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Fluvastatin und der Insulin-Sensibilisator

5-[4-(5-Hydroxy-1,4,67-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2,4-dion ist.

20 56. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Rivastatin und der Insulin-Sensibilisator

Troglitazon ist.

57. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Rivastatin und der Insulin-Sensibilisator

Pioglitazon ist.

25

58. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Rivastatin und der Insulin-Sensibilisator

Englitazon ist.

59. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Rivastatin und der Insulin-Sensibilisator

30 BRL^9653 ist.

60. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Rivastatin und der Insulin-Sensibilisator

5-(4-{2-[1-(4-2
,-Pyridylphenyl)ethylidenaminooxy]ethoxy)benzyl)thiazolidin-2,4-dion ist.

35 61. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Rivastatin und der Insulin-Sensibilisator

5-{4-(5-Methoxy-3-methylimidazo[5,4-b]pyridin-2-ylmethoxy)benzyl}thiazolidin-2 t
4-dion oder dessen Hydrochlo-

rid ist.

62. Verwendung nach Anspruch 1
t
wobei der HMG-CoA-Reductaseinhibitor Rivastatin und der Insulin-Sensibilisator

40 5-[4-(6-Methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2,4-dion ist.

63. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Rivastatin und der Insulin-Sensibilisator

5-[4-(1-Methylbenzimidazol-2-ylmethoxy)benzyl]-thiazolidin-2,4-dion ist.

45 64. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Re-ductaseinhibitor Fluvastatin und der Insulin-Sensibilisator

5-[4-(5-Hydroxy-1 (
4,67-tetramethy^ ist.

65. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Atorvastatin und der Insulin-Sensibilisator

Troglitazon ist.

50

66. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Atorvastatin und der Insulin-Sensibilisator

Pioglitazon ist.

67. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Atorvastatin und der Insulin-Sensibilisator

55 Englitazon ist.

68. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Atorvastatin und der Insulin-Sensibilisator

BRL-49653 ist.
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69. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Atorvastatin und der Insulin-Sensibilisator

5-(4-{2-[1-(4-2'-Pyridylphenyl)ethy^ ist.

70. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Atorvastatin und der Insulin-Sensibilisator

5 5-{4-(5-Methoxy-3nriethylimidazo oder dessen Hydrochlo-

rid ist.

71 . Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Atorvastatin und der Insulin-Sensibilisator

5-[4-(6-Methoxy-1-methylbenzimidazol-2-ylmethoxy)ben2yl]thia2olidin-2,4-dion ist.

10

72. Verwendung nach Anspruch 1 , wobei der HMG-CoA-Reductaseinhibitor Atorvastatin und der Insulin-Sensibilisator

5-[4-(1-Methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2,4-dion ist.

73. Verwendung nach Anspruch 1, wobei der HMG-CoA-Reductaseinhibitor Atorvastatin und der Insulin-Sensibilisator

15 5-[4-(5-Hydroxy-1,4,67-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2,4-dion Ist.

74. Verpackte pharmazeutische Zubereitung zur Behandlung oder Prophylaxe von Arteriosklerose oder Xanthomen,

die ein aus der Gruppe der HMG-CoA-Reductaseinhibitoren ausgewahltes erstes Mittel und ein aus der Gruppe

der Insulin-Sensibilisatoren ausgewahltes zweites Mittel enthalt, wobei das erste und das zweite Mittel in getrenn-

20 ten Teilen der Packung vorgesehen sind, und wobei das erste und das zweite Mittel wie in einem der Anspruche

1 bis 73 definiert sind.

75. Verpackte pharmazeutische Zubereitung nach Anspruch 74, wobei die Mittel in getrennten Bereichen der Packung

vorgesehen sind.

25

76. Pharmazeutische Zubereitung fur die Behandlung oder Prophylaxe von Arteriosklerose oder Xanthomen, die ein

aus der Gruppe der HMG-CoA-Reductaseinhibitoren ausgewahltes erstes Mittel und ein aus der Gruppe der In-

sulin-Sensibilisatoren ausgewahltes zweites Mittel enthalt, wobei das erste und das zweite Mittel wie in einem der

Anspruche 1 bis 73 definiert sind.

30

Revendications

1 . Utilisation pour la fabrication d'un medicament pour la prevention ou le traitement de I'arteriosclerose ou du xan-

35 thome, d'un premier agent choisi dans le groupe constitue par des inhibiteurs de reductase HMG-CoA et d'un

second agent choisi dans le groupe constituS par des sensibilisateurs d'insuline, lesdits premier et second agents

etant fournis sous une forme sous laquelle ils peuvent etre administr§s ensemble ou dans une periode telle qu'ils

agissent ensemble de maniere synergique.

40 2. Utilisation selon la revendication 1 , caracterisee en ce que (edit inhibiteur de reductase HMG-CoA est la prevas-

tatine, la lovastatine, la simvastatine, la fluvastatine, la rivastatine ou I'atorvastatine.

3. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la prevas-

tatine.

45

4. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la lovas-

tatine.

5. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la simvas-

50 tatine.

6. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la fluvas-

tatine.

55 7. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la rivas-

tatine.

8. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est I'atorvas-
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tatine.

9. Utilisation selon la reve indication 1 , caracterisee en ce que ledit sensibilisateur d'insuline est un compose thia-

zolidinedione, un compose oxazolidinedione ou un compose oxathiadiazole.

5

10. Utilisation selon la revendication 9, caracterisee en ce que ledit sensibilisateur d'insuline est la troglitazone, la

pioglitazone, I'englitazone, le BRL-49653, la 5-(4-{2-[1-(4-2
,

iDyridylphenyl)ethylideneaminooxy]etho

thiazolidone-2,4-dione, la 5-{4-(5-methoxy-3-methylimida2o[5,4-b]p^^

2,4-dione, la 5-[4-(6-methoxy-1-methylbenzimidaz6l-2-ylmethoxy)benzyl]thiazolidine-2^ la 5-[4-(1-methyl-

10 benzimidazol-2-ylmethoxy)benzyl]-thiazolidine-2,4-dione et la 5-t4-(5-hydroxy-1
t
4,6,7-tetramethylbenzimidazol-

2-ylmethoxy)benzyl]-thiazolidine-2,4-dione.

11. Utilisation selon la revendication 1 , caracterisee en ce que ledit sensibilisateur d'insuline est la troglitazone.

is 12. Utilisation selon la revendication 1 , caracterisee en ce que ledit sensibilisateur d'insuline est la pioglitazone.

13. Utilisation selon la revendication 1 , caracterisee en ce que ledit sensibilisateur d'insuline est I'englitazone.

14. Utilisation selon la revendication 1 , caracterisee en ce que ledit sensibilisateur d'insuline est BRL-49663.

20

15. Utilisation selon la revendication 1 , caracterisee en ce que ledit sensibilisateur d'insuline est la 5-(4-{2-[1-(4-2'-

pyridylphenyO-ethylideneaminooxyJethoxyJbenzylJ-thiazolidone^^-dione.

16. Utilisation selon la revendication 1 , caracterisee en ce que ledit sensibilisateur d'insuline est la 5-{4-(5-methoxy-

25 s-methylimidazots^-blpyridin^-ylmethoxyl-benzyljthiazolidine^^-dione ou son chlorhydrate.

17. Utilisation selon la revendication 1 , caracterisee en ce que ledit sensibilisateur d'insuline est la 5-[4-(6-methoxy-

1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

30 18. Utilisation selon la revendication 1 , caracterisee en ce que ledit sensibilisateur d'insuline est la 5-[4-(1-methyl-

benzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione.

19. Utilisation selon la revendication 1 , caracterisee en ce que ledit sensibilisateur d'insuline est la 5-[4-(5-hydroxy-

1
l
4,6,7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]-thiazolidine-2,4-dione.

35

20. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la pravas-

tatine et ledit sensibilisateur d'insuline est la troglitazone.

21. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la pravas-

40 tatine et ledit sensibilisateur d'insuline est la pioglitazone.

22. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la pravas-

tatine et ledit sensibilisateur d'insuline est I'englitazone.

45 23. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la pravas-

tatine et ledit sensibilisateur d'insuline est BRL-49653.

24. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la pravas-

tatine et ledit sensibilisateur d'insuline est la 5-(4-[2-[1-(4-2'-pyridylphenyl)ethylidene-aminooxy]ethoxy}benzyl)-

50 thiazolidone-2,4-dione.

25. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la pravas-

tatine et ledit sensibilisateur d'insuline est la 5-{4-(5-methoxy-3-methylimidazo[5,4*b]pyridin-2-ylmethoxy]-benzyl}

thiazolidine-2,4-dione ou son chlorhydrate.

55

26. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la pravas-

tatine et ledit sensibilisateur d'insuline est la 5-[4-(6-methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazoli-

dine-2,4-dione.
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27. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la pravas-

tatin et ledit sensibilisateur d'insuline est la 5-[4-(1-methyl-benzimida20l-2-ylm§thoxy)benzyl]-thiazolidine-

2,4-dione.

5 28. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la pravas-

tatine et ledit sensibilisateur d'insuline est la 5-[4-(5-hydroxy-1 .A.e.T-tetramethylbenzimidazol^-ylmethoxyJbenzyl]

thiazolidine-2,4-dione.

29. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la lovas-

10 tatine et ledit sensibilisateur d'insuline est la troglitazone.

30. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la lovas-

tatine et ledit sensibilisateur d'insuline est la pioglitazone.

15 31 . Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la lovas-

tatine et ledit sensibilisateur d'insuline est I'englitazone.

32. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la lovas-

tatine et ledit sensibilisateur d'insuline est la BRL-49653.

20

33. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la lovas-

tatine et ledit sensibilisateur d'insuline est la 5-(4-{2-[1-(4-2'-pyridylph6nyl)ethylid§neaminooxy]ethoxy}benzyl)-

thiazolidone-2,4-dione.

25 34. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la lovas-

tatine et ledit sensibilisateur d'insuline est la 5-{4-(5-methoxy-3-methylimidazo[5 J
4-b]pyridin-2-ylmethoxyJ-benzyl}

thiazolidine-2,4-dione ou son chlorhydrate.

35. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la lovas-

30 tatine et ledit sensibilisateur d'insuline est la 5-[4-{6-methoxy-1 -methylbenzimidazol-2-ylmethoxy)benzyl]thiazoli-

dine-2,4-dione.

36. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la lovas-

tatine et ledit sensibilisateur d'insuline est la 5-[4-(1-methyl-benzimidazol-2-ylmethoxy)benzyl]-thiazolidine-

35 2,4-dione.

37. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la lovas-

tatineet ledit inhibiteur d'insuline est la 5-[4-(5-hydroxy-1 ^.ej-tetram^thylbenzimidazol^-ylmethoxyjbenzyll-thia-

zolidine-2,4-dione.

40

38. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la simvas-

tatine et ledit sensibilisateur d'insuline est la troglitazone.

39. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la simvas-

45 tatine et ledit sensibilisateur d'insuline est la pioglitazone.

40. Utilisation selon la revendication 1 , caracterises en ce que ledit inhibiteur de reductase HMG-CoA est la simvas-

tatine et (edit sensibilisateur d'insuline est i'englitazone.

50 41. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la simvas-

tatine et ledit sensibilisateur d'insuline est la BRL-49653.

42. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la simvas-

tatine et ledit sensibilisateur d'insuline est la 5-(4-{2-[1-(4-2'-pyridylph§nyl)-ethylideneaminooxy]ethoxy}benzyl)-

55 thiazolidone-2
t
4-dione.

43. Utilisation selon la revenaication 1 , caracterisee en ce que ledit inhibiteur de reductase HMC-CoA est la simvas-

tatine et ledit sensibilisateur d'insuline est la 5-{4-(5-methoxy-3-methylimidazo[5 t
4-b]pyridin-2-ylmethoxy]-benzyl}
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thiazolidine-2, 4-dione ou son chlorhydrate.

44. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la simvas-

tatine et ledit sensibilisateur d'insuline est la 544-(6-methoxy-1^ethylbenzimida2ol-2-y!methoxy)benzyl]thiazoli-

5 dine-2,4-dione.

45. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la simvas-

tatine et ledit sensibilisateur d'insuline est la 5-t4-(1-methyl-benzimidazol-2-ylmethoxy)benzyl]-thiazolidine-

2,4-dione.

10

46. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la simvas-

tatine et ledit inhibiteur d'insuline est la 5-[4-(5-hydroxy-1 ,4
t
67-tetramethylbenzimldazol-2-ylmethoxy)benzyl]-thla-

zolidine-2,4-dione.

15 47. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la fluvas-

tatine et ledit sensibilisateur d'insuline est la troglitazone.

48. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la fluvas-

tatine et ledit sensibilisateur d'insuline est la pioglitazone.

20

49. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la fluvas-

tatine et ledit sensibilisateur d'insuiine est I'englitazone.

50. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la fluvas-

25 tatine et ledit sensibilisateur d'insuline est la BRL-49653.

51. Utilisation selon la revendication t , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la fluvas-

tatine et ledit sensibilisateur d'insuline est la 5-(4-{2-[1-(4-2'-pyridylphenyl)-ethylideneaminooxy]ethoxy}benzyl)-

thiazolidone-2,4-dione.

30

52. Utilisation selon la revendication 1
1
caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la fluvas-

tatine et ledit sensibilisateur d'insuline est la 5-{4-(5-methoxy-3-methylimidazo[5 f
4-b]pyridin-2-ylmethoxy]-benzyl]

thiazolidine-2,4-dione ou son chlorhydrate.

35 53. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la fluvas-

tatine et ledit sensibilisateur d'insuline est la 5-[4-(6-methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazoli-

dine-2,4-dione.

54. Utilisation selon la revendication 1 , caracterises en ce que ledit inhibiteur de reductase HMG-CoA est la fluvas-

40 tatine et ledit sensibilisateur d'insuline est la 5-[4-(1-methyl-benzimidazol-2-ylmethoxy)benzyl]-thiazolidine-

2,4-dione.

55. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la fluvas-

tatine et ledit inhibiteur d'insuline est la 5-[4-(5-hydroxy-1 ^.ey-tetramethylbenzimidazol^-ylmethoxyjbenzyil-thia-

45 zolidine-2,4-dione.

56. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la rivastatine

et ledit sensibilisateur d'insuline est la troglitazone.

so 57. Utilisation selon ia revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la rivastatine

et ledit sensibilisateur d'insuline est la pioglitazone.

58. Utilisation selon la revendication 1 , caracterisee en ceque ledit inhibiteurde reductase HMG-CoA est la rivastatine

et ledit sensibilisateur d'insuline est I'englitazone.

55

59. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la rivastatine

et ledit sensibilisateur d'insuline est la BRL-49653.
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60. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est la rivastatine

et ledit sensibilisateur d'insuline est la 5-(4-{2-[1-(4-2'-pyridylphenyl)ethy^^

done-2,4-dione.

5 61 . Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteurde reductase HMG-CoA est la rivastatine

et ledit sensibilisateur d'insuline est la 5-{4-(5-methoxy-3-methylimidazo[5,4-b]py^

lidine-2,4-dione ou son chlorhydrate.

62. Utilisation selon la revendicatjon 1 , caracterisee en ceque ledit inhibiteurde reductase HMG-CoA est la rivastatine

10 et ledit sensibilisateur d'insuline est la 5-[4-(6*m§thoxy-1-methylben2imida2oJ-2-ylmethoxy)benzyl]thiazolidjne-

2,4-dione.

63. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteurde reductase HMG-CoA est la rivastatine

et ledit sensibilisateur d'insuline est la S-^-fl-methyl-benzimidazol^-ylmethoxyJbenzylJ-thiazolidine^^-dione.

15

64. Utilisation selon la revendication 1 , caracterisee en ce que ledit Inhibiteurde reductase HMG-CoA est la rivastatine

et ledit inhibiteur d'insuline est la 5-[4-(5-hydroxy-1 ,4,67-t6tramethylbenzimidazol-2-ylmethoxy)benzyl]-thiazolidi-

ne-2,4-dione.

20 65. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est I'atorvas-

tatine et ledit sensibilisateur d'insuline est la troglitazone.

66. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est I'atorvas-

tatine et ledit sensibilisateur d'insuline est la pioglitazone.

25

67. Utilisation selon la revendication 1, caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est I'atorvas-

tatine et ledit sensibilisateur d'insuline est I'englitazone.

68. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est Patorvas-

30 tatine et ledit sensibilisateur d'insuline est BRL-49653.

69. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est I'atorvas-

tatine et ledit sensibilisateur d'insuline est la 5-(4-{2-[1-(4-2'-pyridylphenyl)ethylideneaminooxy]ethoxy}benzyl)-

thiazolidone-2,4-dione.

35

70. Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteurde reductase HMG-CoA est I'atorvas-

tatine et ledit sensibilisateur d'insuline est la 5-{4-(5-methoxy-3-methylimidazo[5 I
4-b]pyridin-2-ylmethoxy]-benzyl)

thiazolidine-2
t
4-dione ou son chlorhydrate.

40 71 . Utilisation selon la revendication 1 , caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est I'atorvas-

tatine et ledit sensibilisateur d'insuline est la 5-[4-(6-methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl}thiazoli-

dine-2,4-dione.

72. Utilisation selon la revendication 1, caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est I'atorvas-

45 tatine et ledit sensibilisateur d'insuline est la 5-[4-(1-methyl-benzimidazol-2-ylmethoxy)benzyl]-thiazolidine-

2,4-dione.

73. Utilisation selon la revendication 1

,

caracterisee en ce que ledit inhibiteur de reductase HMG-CoA est I'atorvastatine et ledit inhibiteur d'insuline est

so |a5-[4-(5-hydroxy-1,4,67-tetramethylbenzimidazol-2-ylmethoxy)benzyl]-thiazolia^

74. Formulation pharmaceutique emballee pour le traitement ou la prophylaxie de I'arteriosclerose ou du xanthome,

comprenant un premier agent choisi dans le groupe constitue par les inhibiteurs de reductase HMG-CoA et un

second agent choisi dans le groupe constitue par des sensibilisateurs d'insuline, lesdits premier et second agents

55 §tant foumis dans des parties separees dudit emballage, dans lequel lesdits premier et second agents sont tels

que definis dans les revendications 1 a 73.

75. Formulation pharmaceutique emballee selon la revendication 74, caracterisee en ce que les agents sont fournis
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dans des parties separees dudit emballage.

76. Formulation pharmaceutique pour le traitement ou la prophylaxle de I'arteriosclerose ou du xanthome, comprenant

un premier agent choisi dans le groupe constitue par des inhibiteurs de HMG-CoA reductase et un second agent

5 choisi dans le group constitue par des sensibilisateurs d'insuline, caracterisee en ce que lesdits premier et second

agents sonttels que definis dans Tune des revendications 1 k 73.
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